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This revised well installation plan describes a program to enhance
groundwater monitoring capabilities around the 100-K Area Fuel Storage Basins.

The ‘initial plan provided background information on groundwater monitoring in
~the 100-K Area anddescribed the installation of three new-wells-at the K-West
_Basin. These wells provide sampling access to groundwater at the water table.

The installation of three additional new wells near the K-East Basin are being
added to the plan by this revision. Other minor changes have been made to the
plan to shift its focus from K-West Basin to both K-West and

K-East Basins.

The six new wells, along with existing weiis in the 100-K Area, form a
network that is used to detect impacts on groundwater due to basin operations.

.- The well network and its sampling/analysis program are conducted as part of

operational monitoring activities (DOE-RL 1991, Section IL.B). The program is

“designed to be consistent with the intent of 40 CFR 265, Subpart F, Interim

Status Standards for Hazardous Waste Treatment, Storage, and Disposal
Facilities.

1.1 OBJECTIVES

Three newly constructed groundwater monitoring wells near the K-West
Basin and three proposed wells near the K-East Basin share several common
objectives that relate to current and future use of the fuel storage basins:

+ Determine the stratigraphy, hydrologic units, aquifer properties,
and presence or absence of contamination for the drilled interval,
which includes both unsaturated and saturated sediments;

e Establish a hydrostratigraphic framework for contaminant transport
modeling;

= Monitor chemical and radiological characteristics in the groundwater
flow regime that might be influenced by potential Teakage from
-~ -------gither fuel storage basin; ana
*» Provide access for in situ measurement of groundwater quality, water
levels, and flow velocity and direction.

The information generated by meeting these objectives contributes to a

. feasibility study associated with the future use of the fuel storage basins.

The feasibility study is a part of Hanford Federal Facility Agreement and
Consent Order (Tri-Party Agreement) (Ecology et al. 1989) Milestone M-34-00,

T7-03, which is due in September 1994.

1.2 OVERVIEW OF 100-K AREA MONITORING PROGRAMS
Groundwater has been monitored in the 100-K Area under several programs.

These include monitoring during the period that the reactors were operating,
to the present period of 1imited operations involving the fuel storage basins
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and environmental restoration activities. The various programs are
Operational Monitoring, Environmental Restoration, and Sitewide Environmental

.- Surveillance. -Additional oversight sampling is conducted by the Washington
State Department of Health (DOH).

1.2.1 Operational Monitoring Program

For several years groundwater quality associated with the fuel storage
basins and a liquid waste disposal trench has been monitored quarterly under
the Operational Monitoring Program (DOE-RL 1991, Section II.B; DOE 1988B).

__During March 1993, monitoring near the K-East Basin was substantially
enhanced, in response to indications of increased water loss from the basin.

o e --Sampling and analysis under this program are conducted by Westinghouse
 Hanford Company (WHC) via a statement-of-work to Pacific Northwest Laboratory

"I (PNLY. Field and Taboratory protocols are consistent with Resource

R Conservation _and Recovery Act (RCRA) requirements. This sampling and analysis
program meets the data quality objectives outlined in WHC (1993b). The data
are stored in the Hanford Environmentai Information System (HEIS) and the
Geosciences Data Analysis Toolkit (GeoDAT). Results are reported in annual
operational monitoring program reports (e.g., Johnson 1993) and in separate
reports for specific projects.

1.2.2 Environmental Restoration Program

o _Groundwater beneath the 100-K Area is included in the 100-KR-4 operable
unit, a past-practices site regulated under the Comprehensive Environmental

- Response Compensation and Liability Act (CERCLA). Remedial investigations to
date have focused on liquid waste disposal facilities and the pathway from

- --these facilities to the Columbia River. . Seven new groundwater monitoring
wells were installed during 1992 as part of this program. Six of these wells
monitor water table conditions, while the seventh well monitors conditions
ce o —-Within 2 semiconfined. interval at the base of the uppermost unconfined

hydrologic unit, to check for evidence of downward migration of contamination.

- " These new welis and several existing wells were sampled for four
quarters during the last half of 1992 and first half of 1993. A comprehensive
suite of analyses for Hanford Site waste indicator constituents was conducted.
Contract Laboratory Program (CLP) protocol was followed for these analyses.
The data are available from both HEIS and GeoDAT, and are summarized in a
Limited Field Investigation Report (DOE-RL 1993).

The remedial investigation associated with the 100-KR-4 operable unit
has reduced its sampling frequency to semiannual and abbreviated the analysis
oo esHstoeFuture - groundwater -monitoring -under this program will be-associated
with field remediation activities such as pump-and-treatment of contaminated
groundwater or large-scale soil column remediation.
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1.2.3 Sitewide Environmental Surveillance

- - - The environmental surveillance specified by DOE orders is conducted by
PNL (DOE-RL 1991, Section III.B; DOE 1988). The objectives are to monitor the
potential effects of Hanford Site operations on environmental and natural
resourcés, both on the Hanford Site and in surrounding areas. The sitewide
scale of this monitoring program complements the facility-specific scale of
monitoring conducted by WHC under the operational program.

== ——e- - The-surveiltance program focuses-on-Hanford Site waste indicator

constituents that are common and widespread such as nitrate, tritium, and
strontium-90. Samples are collected from wells distributed over broad areas
(e.g., 100 Areas), typically on an annual or semiannual basis. The resulting
data are available from HEIS and GeoDAT and are reported annually in
groundwater monitoring reports (e.g., Dresel et al. 1993) and environmental
reports (e.g., Woodruff and Hanf, 1993).

L
i The DOH also conducts oversight sampling of Hanford Site groundwater.
i That sampling is coordinated with PNL's surveillance sampling, although

separate laboratories are used for analyses. At 100-K Area, the DOH
periodically samples well 199-K-27. The resulting data are available from the
DOH; the data are not stored in HEIS or GeoDAT.

2.0 MONITORING WELL L.OCATIONS

2.1 EXISTING MONITORING WELLS

Groundwater monitoring wells in the 100-K Area are shown in Figure 1.

- Most of the pre-13982 wells are constructed with carbon steel casings and
perforated sampling intervals. These wells do not have an annular seal nor do

, they typically have surface protection. Wells drilled during 1992 were
-~~~ constructed to Washington Administrative Codes (WAC) (WAC-173-160) and also
meet RCRA requirements (40 CFR 265, Subpart F). These wells have stainless
stee]l casings, screen sampling intervals, full annuiar seals, and surface
protection.

Construction characteristics of existing wells are summarized in
Table 1 and well construction diagrams are provided in Appendix A.

2.2 PROPOSED MONITORING WELLS

Wells proposed to monitor 100-K Area Fuel Storage Basin operations are
being installed in several phases (see Figure 1}. The first phase includes
three new wells near K-West Basin. The second phase will augment existing
monitoring capability around the K-East Basin. Subsequent phases will be
womeee e oplanned i information derived from the new wells proves insufficient to
support the program objectives (Section 1.1). Information derived from all
new and existing wells will support a conceptual and numerical model for
Co—eeeee e coRbEmIRANY transport-via groundwater-flow; thus-enhancing the capability to

o o predict future conditions caused by various leak scenarios.
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Top of casing {ft) (NGVDZ29)

!
Table 1. Characteristics of Existing Wells at 100-K Area|
L ™

199-K-10 08/31/52 12 155 - 165 P 160 171 ni:_pump KAIS 2/13/93

199-k-11 _08/31/52 6 69 - 160 P 138 170 79.97 466 KAlS 2/13/93 466.55 “
199-K- 13 03/31/53 12 63 - 134 [ 134 159 nS_pump 462.7 USCOE fwc}s 465.60 “
199-K- 18 10/30/54 8 18 - 39 P 40 60 38,24 407.7 USCOE_ 1993 409.95 "
199-K-19 _04/30/55 8 10 - 50 s 51 59 44.3) 420 USCOE 1993 422.09 "
199-K-20 _05/31/55 8 10 - 50 P 48 50 &22.31 421 USCOE_1993 421,94 “
19?9—:(-21 _05/31/55 8 10 - 50 P 16 50 #.25.79 420 KALS 12/13793 421.73
199-K-22 05/31/55 8 10 - 50 P 49 50 48.95 419 USCOE 1993 424,46
199-K-23 02/28/56 8 65 - B0 P 25 80 ‘:2'9:.11 403 USCOE 1993 468.17
199-k-27_| _09/30/79 6 85 - 85 P 90 90 A0, 39 463 USCQE 1993 466.67
199-x-28 | 09/30/79 6 63 - B8 P 88 90 I?6;.01 463 USCOE ‘1993 465.97
199-K- 29 09/30/79 6 65 - 85 P 89 90 77.95 462 USCOE 1993 467.39
199--30 | 10/31/79 6 87 - 87 s 87 90 ?az;m 462 USCOE 1993 466.20
199-K-31 05/31/86 6 30 - 50 s 50 50 50,7 unknown USCGE_1993 412.40
199-k-32A | 08713792 4 55 - 65 s 65 69 64.73 440.99 KALS 2/16/93 4h4 .02
199-k-328 | . 08/25792 4 158 - 168 s 168 176 14606 442.19 KAIS 2/16/93 445.27
199-k-33 | . 08/10/92 4 42 - 66 s 66 66 noft_avail 440,52 KAIS 12/16/93 463.64
199-K-34 08/20/92 4 67 - 87 s 87 91 1582 464 .85 KALS 12/16/93 468.09
199-K-35 08/21/92 4 89 - 109 s 109 17 107.88 491.4 KALS 12716793 494,55
199-K-36 0B/24/92 4 89 - 109 5 109 113 107.99 491 KALS 12/16/93 494 .07
199-K-37 08/06/92 4 43 - 63 s 63 69 nay:_avail 438.8 KALS 2/16/93 44180
699-70-68 | 07706754 8 126 - 145 P 145 149 1:1'32.22 526.4 USCOE 1993 526.07
699-72-73 | 09721761 8 60 - 135 P 135 200 99.11 480.7 USCOE 1993 482.59
699-73-61 | 09/17/62 8 107 - 146 { _p/s 146 150 143.59 529.8 USCOE 1993 531.43
699-78-62 |  05/16/57 : 8 70 - 106 P/S 106 152 83.05 468 USCOE 1993 469,69 ||

hDepth below ground surface (ft) = perforated
bbepth below top of casing (ft) = screen

"AdY “€§1-dy¥-NI-0S-IHM
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2.2.1 Phase I Wells

‘Three wells were installed under an expedited schedule. The urgency in
compieting these wells comes from the need for groundwater information to
support a future use feasibility study for the K-West Basin. This feasibility
study is part of Tri-Party Agreement Milestone M-34-00, which is due September
30, 1994 (Ecology et al. 1989).

Locations for Phase I wells are shown in Figure 2. Their order of
" jnstallation was: (1) 199-K-106A, located near the northeast corner of K-West
Basin and approximately equidistant from the basin and the 115-KW french
drain, (2) 199-K-107A, located near the northwest corner of the basin and
~~adfacent to the-drainage collection -system sump,-and-{3) 199-K-108A, Tocated

-~-—--- -near-the southeast-corner-of the 105-KW reactor building.

‘Data quality objectives common to ali new wells installed to support the
fuel storage basins program are described in Section 1.1. Additional
objectives specific to each Phase I well include:

e Provide a monitoring analog to well 199-K-30, which is near the
K-East Basin and exhibits anomalously high tritium and carbon-14
concentrations

- e Monitor-groundwater conditiens-near the 115-K¥ french drain, a
second potential source for tritium and only known source of carbon-
14

~ooo - e Search -for evidence of downward migration of contamination, by
driiling through the uppermost unconfined aquifer and into the first
confining interval
""" - % Complement existing downgradient monitoring well 199-K-34 to provide
more complete coverage.

199-K-107A

i<

10N

<

tor groundwater conditions near the basin drainage collection
system sum

n H
sump {"D-sump™)

i

t [1]

~-—--=-LComplement existing downgradient monitoring well 199-K-34 to provide
more complete coverage.

199-K-108A

* Provide an upgradient monitoring well to characterize water quality
in the flow path not influenced by potential Teakage from the basin
or the 115-KW french drain.
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COORDINATES: LAMBERT DATE: DECEMBER 2, 1993
CONTOUR INTERVAL: 0.5M
- SCALE: SEEBEL.OW - PROPOSEDWELL LOCATION - A

NOTE™ LOCATICNS HAVE NOT BEEN SURVEYED FOR SUBSURFACE
OBSTACLES

N146600 \\ /

. _
r‘ff * 1412 -
N

o e 199-K- 1om:mw~<;';f7 -
B R S A‘“’;QQ’

= : - =3 uu ° ‘: "’ ,

i 16 K s

// 1991( 107 m

Figure 2. Phase I Well Locations at K-West fuel Storage Basin.
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When completed, this network of downgradient and upgradient monitoring
wells will be capable of assessing the infiuence that K-West Basin operations
might have on groundwater quality beneath the facility. The network will
support the objectives of WAC-173-303 (Ecology 1988) and 40 CFR 265,

Subpart F. The efficiency of the completed network to intercept a potential
groundwater plume originating from the K-West Basin will be evaluated using
the MEMO model (Wilson et al. 1992).

Final drilling Tocations for the welis were constrained somewhat by the
need to avoid subsurface obstacles. Such obstacles near the basin include
piping, utility conduits, and unmapped subsurface structures. Surface
geophysical methods were used to Tocate these potential obstacles. The
approx1mate coordinates (Washington State Plane, South Zone) for the driil

Well North {m) East {(m) Location Relative to 105-KW Building
199-K-106A 146,503 568,695 30 m east-northeast of northeast corner
199-K-107A 146,463 568,573 25 m northwest of northwest corner
199-K-108A 146,412 568,689 18 m south of southeast corner

2.2.2 Phase II Wells

Three additional groundwater monitoring wells are proposed near the
K-East Basin during the second phase of drilling. They augment the existing
capability to monitor groundwater conditions in the flow regime beneath the
basin. These wells will improve the current conceptual model for groundwater
flow in the area, and will provide better definition for the extent of
contaminated groundwater.

The locations for Phase Il wells are shown in Figure 3. The proposed

--grder of -installation is: . (1) 199-K-111A, located mid-way between the basin

--and existing wells near the river, within the flow path downgradient of K-East

Basin, (2) 199-K-109A, located near the northwest corner (downgradient) of the
K—East Basin and adjacent to the drainage collection system sump, and

{3) 199-K~-110A, tocated near the southeast corner-{upgradient) of the 105

K-Fast_reactor

-l -

building.

Data quality objectives common to all new wells being installed to
support the fuel storage program are described in Section 1.1. Additional
objectives specific to the Phase Il wells are:

199-K-109A

* Monitor groundwater conditions near the basin drainage collection
system

« Search for evidence of downward migration of contamination, by

drilling through the uppermost unconfined aquifer and into the first
confining interval

'+ Provide borehole access for determining shear wave velocities, to
support seismic response engineering studies.
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COORDINATES: STATE PLANE
- - CONTQUR INTERVAL:0.5M
SCALE.SEE BELOW

il

x134.2 ,/ﬂ

kY

DATE:MARCH 15, 1994

PROPOSED WELL LOCATION-A

-~ - NOTE"LOCATIONS HAVE NOT BEEN . SURVEYED FCR SUBSURFACE OBSTACLES

)}

S

\\ A

-

N147000

7N 199-k-1114 A

;

et

e

E£569,400

“Figure 3.  Phase IT WelT Locidtions Near K-East Fuel Storage Basin.
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199-K-110A

» Provide an upgradient monitoring well to characterize water quality
in the flow path not influenced by potential leakage from the K-East
Basin or past disposal to the 115-KE french drain.

199-K-111A

¢« Provide an additional downgradient monitoring location that is mid-
way between the basin and existing near-river monitoring wells, to
act as a control point for plume identification and tracking.

These additional monitoring wells around the K-East Basin will enhance
the current capab111ty to detect significant leakage from the basin, as well
“ag assess the impact potential leakage might have on groundwater quality. The
network will support the objectives of WAC-173-303 (Ecology 1988) and 40 CFR
265, Subpart F. The efficiency of the completed network to intercept a
groundwater plume originating from the K-East Basin will be evaluated using
the MEMO model (Wilson et al. 1992).

A geophysical test will be conducted during the installation of well
"'199-K-109A to support seismic engineering studies. The existing structural
analysis for the K-East Basin was completed in 1991 using soil physical
properties from a site approximately 2.5 km (1.5 mi) from the K-East Basin.

" New data from 199-K-109A will be used to confirm or modify the results of the
1991 analysis. Special emphasis will be placed on characterizing seismic wave
velocities (P- and S-waves) in the engineered fill and natural sediments that
surround the K-East Basin. During drilling operations, measurements will be
made using a geophone lowered the length of the temporary steel-cased hole, to
a total depth of approximately 59 m (195 ft). The permanent casing will be a
“hybrid-consisting of polyvinyl chloride (PVL) casing connected to a stainless
steel screen. After completion, constant-azimuth recordings of seismic wave
velocities will be made through the PVC casing.

final drilling -locations for the wells will be constrained somewhat by
the need to avoid subsurface obstacles. Such obstacles near the basin include
piping, utility conduits, and unmapped subsurface structures. Surface
geophysical methods are used to Tocate these potential obstacles. The
approximate coordinates {Washington State Plane, South Zone)-for the drill
sites are:

Well North {m) —East {m)}  Location Relative to 105-KE Building
99-K-109A 146,755 569,125 25 m northwest of the northwest corner
89-K-110A 146,675 569,245 30 m south of the southeast corner

199-K-111A 146,970 569,300 220 m north-northeast of the northeast

corner

2.2.3 Phase I1I Welis

The need for additional monitoring wells will be evaluated after the
“resuits from Phase I and-Phase II drilling-are interpreted. This need will be
predicated on the abi11ty to (1) detect potential groundwater contamination

- from leakage at K-West-and K-East Basins, (2) characterize the extent of

10
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contamination and its movement, and (3) predict contaminant transport for
hypothetical leak scenarios using a numerical model.

3.0 WELL CONSTRUCTION

Westinghouse Hanford Company follows a generic specification for well
design and construction materials (WHC 1993a). These specifications meet the
requirements of WAC-173-160 (Ecology 1991), as well as U.S. Environmental

Protection Agency {EPA) reguirements—for -RCRA-monitoring wells (EPA 1986 and
1992). Figure 4 is a schematic diagram for a monitoring well that would
monitor groundwater conditions near the water table.

Drilling, well construction, aquifer testing, and associated activities
will be conducted according to WHC Environmental Investigations Instructions

o (EII) (WHC 1988). WHC procedures for drilling, installation, and related
- activities are described in EIl 6.7, "Documentation of Well Drilling and
Completion Operations.” "Well constriction défaiis are specified on well

construction data sheets. Supplemental procedures that provide more details
~to the EIT's are found in WHC (1992a). Specific quality assurance require-

ments that apply to well construction are described in a quality assurance

program plan (WHC 1992b) and in the Tri-Party Agreement (Ecology et al. 1989).

3.1 DRILLING OPERATIONS

A cable tool rig will be used for driiling. If it becomes necessary to
use another method for logistical reasons, the method will have similar

. capahilities as the cable_tool_method. __The required capabilities include:

- (1) drill cuttings are minimized and easily contained, (2) representative
sediment samples from specific depths can be obtained, (3) sediment samples
for moisture analysis can be obtained from the unsaturated zone above the
water table, (4) disturbance to the borehole wall is minimized, (5) a

= - ---straight, plumb borehole is produced, and (6) groundwater and surrounding

sediment are not affected by drilling fluids other than water or air.

Drill rigs and peripheral equipment such as drill tools, cables, and
temporary casing will be steam cleaned before arrival at the drill site and
prior to moving to subsequent locations following EII 5.4, "Field Cleaning
and/or Decontamination of Equipment." The addition of water to the borehole
during drilling will be kept to a minimum. This reduces the amount of pumping
needed to develop the well after construction is complete, and minimizes the
potential for remobilizing contaminants potentially present in the sediments.

Temporary carbon steel casing having a minimum diameter of 8 in. will
be driven to total depth as each borehole is advanced. The shallow water
table wells will be drilled approximately 6 m (20 ft) into the saturated
sediments. The total depth (TD) of these boreholes averages 29 m (95 ft).
The boreholes drilled to ascertain downward migration of contamination will
extend approximately 30 m (100 ft) beyond the proposed screen interval, and
have a TD of 59 m (195 ft). They will be drilled into the fine-grained unit
that forms the base of the uppermost hydrelogic unit.

11
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“Figure 4. Construction Schematic for a Shallow Groundwater Monitoring Well.
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A temporary groundwater sampling device will be used to collect water
samples at selected intervals, as determined by the well site geologist.

--These -samples -will-be -analyzed for hazardous waste indicators {see Section

4.5.3). Mineralogical analyses and physical tests will be conducted on

"samples from the basal fine-grained unit, assuming that intact, representative

samples can be obtained.

Drill cuttings will be routinely monitored for radiation and hazardous
material using field screening equipment in accordance with a site-specific
health and safety plan and a radiation work permit. Potentially contaminated
cuttings and development purgewater will be handled, transported, and
dispositioned in accordance with EII 4.2, “"Interim Control of Unknown,
Suspected Hazardous and Mixed and Radiocactive Waste" and EII 10.3, "Purgewater
Management," respectively. If the level of contamination requires changes in
well design or well location, the EPA and Washington State Department of
Ecology (Ecology) will be notified prior to making the changes.

Several boreholes will be drilled beyond their final completion depth
into the confining zone beneath the bottom of the uppermost hydrologic unit.
These boreholes will provide data on the potential for downward migration of
contamination. They will also provide stratigraphic and hydrologic

-~information that is-used as a framework for contaminant transport models.
- Pata from-these boreholes will- be correlated with data from wells drilled to

similar depths, such as 199-K-10, 199-K-32B, and 199-K-106A.

A configuration diagram for the boreholes drilled beyond their final

~completion depth is shown in Figure 5. This diagram includes a summary of the

planned sampling regime, as well as expected lithologies. After drilling into

- the-confiming imterval, the boreholes will be plugged back and-completed near

the top of the unconfined aquifer as a ‘shallow' monitoring weil. The
remaining boreholes will be drilled to a total depth near the water table and
completed as shallow monitoring wells.

After the boreholes have been drilled to total depth, a permanent

- staintess steel well casing and screen will be installed. As the temporary

carbon steel casing is removed, the filter pack and annular seal materials
will be emplaced around the permanent casing. An exception to this normal

~~design will-be-made with one of the Phase Il wells,-which will be completed as

" @ hybrid using PV(C for the finai casing ibove the staintess steel screen.

This "hybrid s beirig constructed -to—accommodate geophysical tests that cannot
be conducted in a steel-cased well. A construction schematic for the hybrid
well is shown in Figure 6.

13
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Construction Schematic for Hybrid Well.
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3.2 CASING/SCREENING DESIGN

New wells drilled during FY 1994 will be constructed of stainless steel

casing and screen (continuous wire wrap), with one exception, which will have

a final casing of PVC. Any sampling devises and/or foreign materials will be

removed from the borehole prior to construction. After the total depth has
SR _heen reached. for the characterization boreholes, they will be plugged back to
within 1 m (3 ft) of the bottom of the screened interval (approximately 6.4 m
(21 ft) below water table) and completed as shallow wells, following
procedures described in WHC (1993). The project scientist or well site
geclogist will determine the filter pack size and screen slot size based on
guidelines outlined in Procedure 9.1 "Guidance for Installation of Permanent
o Wetl Materials" -(WHC 19%2a). - The sand - filter-pack will.be placed in the
annulus between the temporary 8-in-dia casing and the permanent 4-in-dia
casing and screen as the temporary casing is withdrawn. The sand filter pack
will be placed approximately 0.31 to 1 m (1 to 3 ft) below the screen to 1 to
2m (3 to 5 ft) above the top of the screen.

A bentonite pellet seal will be placed immediately above the sand filter
pack and will extend upward for 1 to 2 m (3 to 6 ft) (see Figure 4). The
annulus above this seal will be filled with dry granular bentonite to a depth
-approximately-3 m {10 ft) below the ground. surface. The well casing will
oocvextend- 043 to w1 to 2 ft) abeve ground surface and will be protected by an
--—puter stainless-steel casing and a locking cap. The protective casing and
four guard posts will be set into the ground and cemented in place with a 4-ft

- by -4-ft by -6-in-thick concrefe-pad. -A brass survey marker will be placed in
the concrete pad. The well identification number will be permanently added to
the protective casing, one of the guard posts, and the survey marker.

When selecting the screen interval for obtaining representative
groundwater samples, variability in water levels caused by seasonal or other
long-term changes will be considered. The water table in the 100-K Area is
typically established at no less than 117 m (385 ft) elevation above mean sea
level (equivalent to 35 m (115 ft) below land surface). Water levels in the
proposed wells will not be significantly influenced by river stage
fluctuations due to their distance inland from the river. Screen lengths will
be 6.1 m (20 ft) and installed approximately 5.5 m (18 ft) below the water

- table. Screen intervals will be chosen by the well site geologist and project
scientist at the time of drilling.

3.3 WELL DEVELOPMENT AND COMPLETION

e Ealtewing construction; the wells will be developed using procedures

- described in ETI 10.4, "Wel1 Development Activities.” If development water
cannot achieve a turbidity of Tess than 5 NTU, an explanation will be prepared
by the well site geologist and documented in the well log. All groundwater
discharged from the wells during development will be handled in accordance
with EII 10.3, "Purgewater Management." Groundwater samples may be collected
to determine the handling and disposal requirements for the purgewater.

16



WHC-SD-EN-AP-153, Rev. 1

After completion, the project scientist may elect to have the new wells
" viewed with—a downhole video camera to-ensure-the wells are clean and
undamaged. Dedicated, sampling pumps will be installed in each well in
accordance with EII 6.4, "Resource Protection Well Services.”

3.4 WELL SURVEY

The wells will be surveyed for location and elevation by qualified
surveyors. The ground surface (brass survey marker) and top-of-casing
reference elevations will be determined to within 0.001 m (0.01 ft) and
referenced to the National Geodetic Vertical Datum of 1929. Horizontal
Jocation coordinates will be determined to the nearest 0.01 m (0.1 ft) and
expressed in the Washington State Plane Coordinate System of 1983, South Zone.

A1) measurements-will -be-referenced to a common datum. A mark will be placed
on the casing to indicate the location that was surveyed.

4.0 GEOLOGIC AND HYDROLOGIC CHARACTERIZATION

This section describes activities that will improve the current
understanding of the geologic and hydrolegic setting of the 100-K Area. It
_ begins with_a brief overview of the setting. A description of the larger
region containing the 100-K Area is presented in Delaney et al. (1991) and a
more detailed description of the 100-K Area is presented in Lindberg (1993),
which includes new information resulting from wells installed under the
~ environmental restoration program during FY 1992. The following overview of
the hydrologic setting is from Lindberg (1993) unless otherwise cited.

4.1 OVERVIEW OF GEOLOGIC SETTING
oe——__..The 100-X Area _.is_located _alang the Columbia River in the northern part

of the Hanford Site. It is situated on sediments associated with glaciation
and meandering river channels. These sediments fill a topographic and

o IR - g N S P ks Liakl 2 - 3
Ccemgtrgetural - low, o the- Wahluke-syneline - formad-between-the Saddle Mountains on
k] oJ y

the north and the Gable Butte/Gable Mountain ridges on the south. The

sedimentary fill is underlain by Columbia River basalt. Figure 7 shows the

major geologic features of the region and Figure 8 shows the principal
-stratigraphic and hydrologic units at the 100-K Area.

Sediments at the surface are loose, poorly sorted sands and gravels,
informally referred to as the Hanford formation. Large areas of the surface
have been modified during preparation of foundations for the reactor area
facilities, including excavations to depths of 10 m (30 ft). Consequently, a
significant portion of the upper unsaturated sediment section consists of

-~ engineered fill material.. The Hanford sediments are underlain by somewhat.

more consolidated sands and gravels of the Ringold Formation. The uppermost
aquifer system is contained in this formation. Figure 9 is a cross section
through the 100-K Area, perpendicular to the Columbia River shoreline. This

cross section shows the relationship between the various geologic units and

o _ + A 11 F
the- unconfined aguifer system.
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Figure 7. Geologic Features of the Pasco Basin. (Lindberg 1993)
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. Nearly all of the uppermost aquifer beneath the 100-K Area is contained
within Unit £ of the Ringold Formation. The uppermost aquifer extends from
the water table, at a depth of 22 m (72 ft) below land surface, to the top of
a fine-grained unit (see Figure 9). This aquifer averages 18 m (60 ft) in
thickness. Current information suggests that the aquifer is comprised of
silty sandy gravel. However, this interpretation is based primarily on data
from shallow boreholes, which only penetrate the uppermost part of the

" aquifer, at the water table. Only three wells within the 100-K area are
currently available to provide information from deeper horizons (wells 199-K-
10, 199-K-32B, and 199-K-106A}.

Groundwater flows in a general direction of south to north through the
"100-K Area, ultimateiy discharging into the river. Ffgure 10 is a water-tabie
map for April 1993, which represents the seasonal low for the water table.
.. __Typical long-term average flow is measured in feet per day. Variability in
flow is caused by (1) seasonal gradient changes in the water table, (2) river

i stage fluctuations at daily, weekly, and seasonal cycles, and (3) by
T heterogeneity in aquifer hydraulic properties.
]
S
o 4.2 SAMPLING DURING WELL CONSTRUCTION
é;v _ As the new wells are drilled, selected sediment samples will be

submitted for physical and chemical testing. Geologic, moisture, and calcium
carbonate samples will be collected at changes in 1ithology, and when
significant changes in moisture content are observed (EPA 1986 and 1992). A1l
sampling will be conducted in accordance with EII 5.2, "Soil and Sediment
Sampling." A general description of the borehole cuttings between sampling
intervals will be recorded by the well site geologist in order to obtain a
continuous lithologic record. When conditions permit, split-spoon sampling
(minimum 4-in-dia, 2-ft-long drive tube) will be used to recover intact,
undisturbed, and representative samples from the borehole. At least one
split-spoon sample will be collected within the screen interval for each
borehole to help with screen slot size selection.

The well site geologist will describe the samples in the field and
record the descriptions on borehole logs per EII 9.1, "Geologic Logging.”
Every sample collected will be recorded on a borehole Tog at the driil site.
Detailed field.lithalogic descrintions will include color, texture, sorting,
bulk mineralogy, roundness, relative calcium carbonate reactivity,

- ---consolidation, and cementation. All drilling and well construction data,
sample depths, radiological and chemical survey points, etc., will be
documented on the borehole logs.

The site geologist will select representative samples for further
laboratory analyses. These analyses include selected chemical character-
istics, grain size distribution, physical properties, and mineralogy
(Table 2). The primary criterion for determining which samples and/or core
are submitted for further laboratory analyses is a change in lithology. The

-—-—— -~ objective is to obtain a representative sampile for each 1ithologic unit
-encountered.

21



x4

"0 @unbLg

"€661 aunp 404 de 3(qe] 43BN EBAY N-001

1934N0s ®leQ)

(1vQo?y

[N 148,000

N 147,600

I o
Water Table Elnevatlon (ft)
June 1993 . L

. @ Existing Well P

A New Well (Fr92) ‘
State Plonc'a Coordinates (Meters) /

0 100 200 300 400 ‘aOCi Meters
| 1 ] 1 l ]

— N 147,200 —
—N 146,000 —
E 567,500 E 568,000 E 568,400 £ 565,800 E 569,200 E 569,600 € 570,000
| | | ] | | |
REP\ 1K-WT

"A8Y “€GT-dV-NI-QS-IHM

I



~Sampling i type
change in lithology; within core barrel grab or split spoon particle size by sieve or
screen interval pipette/hydrometer
“"|"ehange in (ithalogy; within- - - -| core barrel-grab, cuttings, of - --|-caleium carbonate and meisture

1 chiange in lithology accurring split spoon saturated hydraulic and moisture
- atiove tive water table : retention bulk density
change in lithology occurring =~ [ split spoon —~ ~~ - bulk denmsity amd saturated
below the water table (archive) hydraulic conductivity
change in lithelogy and selected core barrel grab, cuttings, or mineralogy by XRD
intervals based on gamma log split spoon i

WHC-SD-EN-AP-153, Rev. 1

Table 2. Sediment Sample Co]]ectipn_pritgriarandmygb rato

Analyses

screen interval; every 5 ft above | split spoon
water table (archive)

aSize analysis by pipette or hydrometer when sieve analysis indicates »50% silt- and clay-sized
particles.

Selected soil samples from the various lithologic units encountered will
be analyzed for mineralogy using X-ray diffraction (XRD). These data will be
compared with spectral gamma logging results. Previous studies have shown
that gamma-ray data are correlated with potassium-rich minerals, such as clays
and feldspars. The correlation between spectral gamma logging results and
mineralogy is useful in identifying geologic marker horizons, which might

“otherwise be missed by only obtaining sediment samples. A major advantage of

geophysical logging is the continuous downhole record it provides.

The proposed deep boreholes will be drilled into a confining interval
Jocated below the uppermost unconfined hydrologic unit. These boreholes will
provide sampling access as part of the characterization effort previously
outlined. The shallow boreholes will be drilled just deep enough to place the
screen interval in the uppermost part of the aquifer and will be sampled only
for geologic descriptions and selected physical properties. Additional
sampling may be warranted by discovery of unanticipated Tithologies and/or
indications of contamination.

A1l sampling activities will be conducted in accordance with WHC
procedures (WHC 1988 and 1992a). Special handling requirements may be
associated with thg type of analysis, laboratory procedures for the analysis,

— -gr regulatory requirements. Samples normally will be transferred to a

temporary sample handling/evaluation area at the well site. The geologic
characteristics of the samples will be described and the samples will be
logged according to sample material, type, etc. Samples for chemical analysis
will be packaged and shipped to a Taboratory in accordance with EII 5.1,
"Chain of Custody," EII 5.10, "Obtaining Sample Identification Numbers and

- Accessing HEIS Data," and EIl-5.11, -"Sample Packaging and Shipping.”

The sediment sampling protocol for the deep charaterization boreholes,
is summarized in Table 3. The table 1ists the physical and chemical analyses

- that wiil be conducted and identifies responsibilities for collecting;

packaging, labeling, and transporting; and Taboratory analyses. Sediment
sampling and analysis quality assurance requirements and data quality
objectives meet those described in WHC (1993b).
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Table 3. Sediment Sampling Protoco}] for Characterization Boreholes.

particle size well site geologist .well site geologist geotechnical
engineering laboratory

calcium carbonate and well Site geologist well site geologist geotechnical

moisture (archive to engineering laboratory

Hanford geological
sample library)

bulk density and well site geologist well site geologist geotechnical

saturated hydraulic i engineering taboratory
conductivity (archive to ’
Hanford geclogical
sample |ibrary)

X-ray diffraction well site geologist well site geologist Washington State
University
- agaifer base water |- Geosciences' operatiomal | Gessciences! operational | various: via PNL
sample sampling team sampling team statement of wark

[Er

A minimum of two 6-in core sieeves or two l-pint sample jars will be set
aside as archive samples for each sampling event, assuming sufficient sample
material is recovered. The archived samples will be used for future analyses
if needed, and alsc will support auditing activities. Archived cores will be

~retained..in their original plastic or stainless-steel liners and covered at
the ends with Teflon (a trademark of E.I. dupont de Nemours & Company) caps.
Teflon tape inside plastic end caps is acceptable if Tefion caps are not
available. The caps will be securely taped to the liner to achieve an
airtight seal. Archive samples will be delivered with a completed chain of
-~ .custody form_to_the Hanford Geological Sample Library for archival.

T

L/

A1l samples will receive a radiation release survey sticker prior to
shipment. No drilling fluids, inciuding water, will be added to the borehole
unless necessary and approved by the well site geologist. This will make
detection of perched water zones easier, allow collection of representative

m - - ---moisture samples, and minimize any impact on groundwater chemistry.

4.3 CHEMICAL/RADIOLOGICAL ANALYSES OF SEDIMENTS

No significant soil column contamination has been documented during the
installation of previous wells near the K-West and K-East Basins. Sediment
sample data for FY 1992 well 199-K-34, which is located near the Phase [ wells

at K-West Basin, are presented in Appendix B. Based on these results, a
complete radiological and chemical analysis of sediment samples and cutt1ngs
is not justified. However, all sediment samples will be routinely monitored

for volatile compounds and radioactive contaminants with field screening
iceeeeo— - .instruments. _If contamination is detected, samples will be sent to a
laboratory and analyzed for constituents listed in Table 4, as appropriate.
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Optional Constituent List for Sediment Samples.

Metals (ICP)

Metals (AA)

““FPhysical properties

T T ApjoRs T T T T

Indicator parameters
volatile organics

a
ranic

Radiation

SW-846 (6010)

SW-846 (70603
SW-846 (74213
SW-846 (T4T1)

SW-846 (Y080

or 9081)
SW-B4S (9045)
ASTM (D-4373)

“ERA-300:2 -

SW-846 (9060)
SW-846 (82407

SW-846 (9310)
SW-846 (9315A)

Aluminum, antimony, barium, beryllium, cadmium,
calcium, chremium, cobalt, copper, iron, magnesium,
manganese, nickel, potassium, silver, sodium, tin,
vanadium, and zinc

Arsenic
Lead
Selenium

Cation exchange capacity

pH
Total carbonate (as Caco3)

-hioride, flueride, phosphste, sulfate,

(L]

Tatal organic carbon
{(numerous compounds)

Gross alpha
Gross beta

EPA 9C1.1 Gamma scan
(No reference Natural uranium
method)

4.4 GEOPHYSICAL LOGGING

Geophysical tools will be used to help define hydrostratigraphic units
and to correlate these units among adjacent boreholes. They will also be used
to identify zones that are contaminated by gamma-ray emitting radionuclides.
The boreholes will be logged during drilling, following the placement of each

" string of temporary casing, and after well completion in accordance with EII
" TTTT 1I0T] fGeophysicat Loggimyg.® After compietion, each well will be re-logged
with a sodium-iodide spectral gamma tool to provide a baseline for future

radionuclide monitoring and tracking.

The new monitoring wells will be logged with the radionuclide logging
system (RLS). These data will define the gross gamma distribution with depth
and the concentrations of naturally occurring potassium, uranium, and thorium

" 7in the sediments. The spectral data will help establish characteristic
distribution curves to define stratigraphic units (see Section 4.1) and to

-screen- for potential radiological contamination. One Phase II well near
K-East Basin will be used for determining seismic wave velocities (see Sectioen
2.2.2).

4,5 HYDROLOGIC PARAMETERS

A knowledge of hydroiogic parameters contributes to identifying
preferred flow paths, aquifer boundaries, the rate and direction of flow, and
potential contamination zones. Parameters of interest include results from
(1) physical testing of intact soil samples, (2) aquifer tests, flow
measurements, and other tests for hydraulic properties, and (3) chemical and
radiological analyses of formation water samples.
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4.5.1 Physical Properties Tests

Sediment samples from the unsaturated zone above the water table will be
obtained to collect data on the permeability of sediments in the vicinity of
K-East Basin. A sp11t spoon sampler will be used to recover intact sediment
sampies for physical-properties-tests. The resulting data will support
sociated with basin leak scenarios and infiltratien

arameter of concern is undisturbed grain size
distribution, although laboratory tests for unsaturated and saturated
hydraulic conduct1v1ty ay be performed if suitable intact samples can be
recovered.

Aalina

ﬁUTcPTan muucllng S

Representative samp1es from the saturated and Tower confining intervals
will also be obtained using a split-spoon sampler (see Section 4.1). These
samples will be analyzed for saturated hydraulic conductivity, bulk density,

- and grain-size distribution. The results support groundwater flow and

contaminant transport numerical models.

Aquifer testing provides site specific hydraulic parameters that are
used to characterize the aquifer, help define aquifer boundaries, and support
numerical models for groundwater flow. Procedures for well testing are
contained in EII 10.1, "Aquifer Testing." Any residual debris and drilling
fluids will be removed from the borehole before testing is conducted.

Slug tests will be used in the new wells to obtain estimates of aquifer

~ transmissivity. Slug testing is routinely used on the Hanford Site because it
- does-not-produce purgewater.--However, stug-tests are not reliable. in highly

permeable sediments, such as Hanford and Ringold gravelly sands, and may be
representative only of conditions- very near the well-bore. Also, slug testing

Cresuits may be affected by the well construction method. Aquifer testing that

involves pumping groundwater out of the well is an option that may be
exercised if appropriate means to handle the purgewater are available at the
time the wells are ready for testing.

The primary purpose for the new wells near the fuel storage basins is to
monitor groundwater conditions beneath the basins, and not necessarily to
obtain aquifer hydraulic properties. Consequently, the well design may not be
optimal for producing representative hydrauiic testing data. This caveat is
apprapriate for any subsequent interpretation of aquifer testing results.

4.5,3 Groundwater Analvses During Drilling

Groundwater data from the immediate vicinity of the fuel storage basins
are currentiy available only for samples collected at the water table. No
data are available from greater depths in the aquifer, with the exception of
sample results recently cbtained during the drilling of 199-K-106A near K-West
Basin. Consequently, groundwater samples will be collected at selected
intervals within the unconfined aquifer during the drilling of the deeper

~~ characterization boreholes, to help determine the potential-for downward

migration of contamination.

26



WHC-SD-EN-AP-153, Rev. 1

A water sampling device, capable of retrieving samples from discrete
intervals, will be used to collect water samples during driliing. The device
is deployed below the bottom of the temporary casing and opened in an attempt
to obtain a representative sample of formation water. These water samples
will be analyzed for contaminant indicator constituents, such as gross alpha,
gross beta, gamma scan, carbon-14, and tritium. The water sample from the

------ base-of-the-uppermost hydrolegic unit-will-be -analyzed for a more
comprehensive 1ist of constituents (Table 5}. Water sampling and analysis
quality assurance requirements and data quality objectives meet those
described in WHC (1993b).

Constituent List and Analytical Methods for Water Samples.

o Metals SW-846 (6010} Aluminum, antimony, barium, beryllium, cadmium, calcium,
EEkJ (fittered/ chromium, cobalt, copper, iron, magnesium, manganese, nickel,
S unfiltered) potassium, silver, sedium, tin, vanadium, and zinc
\,F; Anions ASTM D4327-88 or EPA Bromide, chloride, fluoride, phosphate, sulfate, nitrate, and
— 300.2 nitrite
R Indicatdr SW-846 (90560} Total organic carbon
parameters SW-B46 (9020} Tatal organic halegen
Physical ASTM D1067 Alkalinity
1 properties SM 214 Turbidity
SM 209 Total dissolved solids
ASTM D1125 Conductivity
ASTM D1293 B pH
Radiation SW-846 (9310) Gross alpha
SW-846 (9315A) Gross beta
Rt § - o= o= o treference methods Tritium and carbon- 14
not available) Gamma scan

5.0 DOCUMENTATION AND REPORTING

- This section describes the document
17
ri

entation associated with the completed
- ---— —-groundwater monitoring well. It alsc descr
- o durd

0
ibes how new information gained
he well will be reported.

n
1=
ng-the instailation and operation of

A data package will be prepared after the wells are completed. This
package will contain all well construction and borehole data derived during
the investigation and instailation including borehole stratigraphy,
geophysical logs, details of well completion, aquifer test results, well

---- - -development, analytical testing results, and survey data. This record
document is validated and verified per WHC (1992a), Procedure 4.3 "Well Data

Manamamant I
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5.2 GEOHYDROLOGIC CHARACTERIZATION REPORT

A characterization report will be prepared that summarizes the new
information gained during -the -installation of these wells. The report will
include the results of sediment and water sampling during drilling, revised or
new interpretations of hydrogeologic units, and any other newly discovered
information relative to contaminants in the scil column and groundwater
beneath the K-West and K-East Basins. This report will include maps of water
table elevations and water quality characteristics, the results of aquifer
tests, as-built diagrams for the new wells, and the results of geophysical

logging.

The new hydrogeologic information will be integrated with existing
information to form a conceptual model for the groundwater flow system in the
100-K Area. Professional judgement will be used to determine the adequacy of
the model for the purpose of describing the concentration, extent, and motion
characteristics for contaminants introduced to this flow regime. The
capability to predict the concentration, rate of movement, and extent of
potential future releases of hazardous constituents from the basins is of
particular importance. Equally important is the capability to monitor the
release of hazardous constituents to the Columbia River.

During the preparation of the characterization report and development of

--a-conceptual model. for the_flow regime at 100-K Area, it should become

apparent whether Phase III wells will be necessary. Peer review by the three
parties involved (DOE, EPA, and Ecology) will be used to form a consensus for
that decision.

Delaney, C. D., K. A. Lindsey, and S. P. Reidel, 1991, Geology and Hydrology
of the Hanford Site: A Standardized Text for Use in Westinghouse
Hanford Company Documents and Reports, WHC-SD-ER-TI-003, Rev. O,
Westinghouse Hanford Company, Richland, Washington.

DOE, 1988, General Environmental Protection Program, DOE Order 5400.1, U.S.
Department of Energy, Washington, D.C.

DOE-RL, 1991, Environmental Monitoring Plan, DOE/RL-91-50, U.S. Department of
Energy, Richland Operations Office, Richland, Washington.

QQE-RL, 1993, Limited Field Investigation Report for the 100-KR-4 Operable .

===~ Unit, DOE/RL-93-79, Decisional Draft, November 1393, U.S. Department of

Energy, Richland Operations Office, Richland, Washington.

Dresel, P. E., D. R. Newcomer, J. C. Evans, W. 0. Webber, F. A. Spane, Jr.,
R. G. Raymond, and B. E. Opitz, 1993, Hanford Site Groundwater
Monitering for 1992,  PNL-8716,.June 1993, Pacific Northwest Laboratory,
Richland, Washinaton.
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— - - -——- Ecology, 1988 as amended, Dangerous Waste Regulations, WAC-173-303, Interim
Status Facility Standards, Washington State Department of Ecology,

Olympia, Washington.

Ecology, 1991 as amended, Minimum Standards for Construction and Maintenance
of Wells, WAC-173-160, Washington State Department of Ecology, Olympia,
Washington.

Ecology, EPA, and DOE, 1989 et seq, Hanford Federal Facility Agreement and

Consent Order, Washington State Department of Ecology, U.S.
Environmental Protection Agency, and U.S. Department of Energy, Olympia,

Washington.
. .EPA..1986, RGRA Ground-Water Technical Enfarcement Guidance Document,

OSWER-9950.1, September 1986, U.S. Environmental Protection Agency,
- Washington,D.C. (NTIS-Document Number PBB7-107-731).
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o EPA, 1992, RCRA Ground-Water Monitoring: ODraft Technical Guidance,

L November 1992, Office of Solid Waste, U.S. Environmental Protection
o= Agency, Washington, D.C.

S Johnson, V. G., 1993, Westinghouse Hanford Company Operational Groundwater
iy Status Report, 1990-1992, WHC-EP-0595, Westinghouse Hanford Company,

Richland, Washington.

Lindberg, J. W., 1993 Geology of the 100-K Area, Hanford Site, Southcentral
Washington, WHC-SD-EN-TI-155, Rev. 0, Westinghouse Hanford Company,

Richland, Washington.
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WHC, 1992a, Environmental Engineering and Geotechnology function Procedures,
WHC-CM-7-8, Volume 4, Westinghouse Hanford Company, Richland,

Washington.

__WHC 1992b, Project Specific Quality Assurance Plan: Generic Standard for RCRA
- Compliant Groundwater Monitoring Wells, WHC-SD-WM-QAPP-002, Rev. 2,
Westinghouse Hanford Company, Richland, Washington.

WHC, 1993a, Generic Specification for Shallow Groundwater Monitoring Wells,
WHC-S-014, Rev. 7, Westinghouse Hanford Company, Richland, Washington.

WHC, 1993b, Quality Assurance Project Plan for RCRA Groundwater Monitoring
Activities, WHC-SD-EN-QAPP-001, Rev. 2, Westinghouse Hanford Company,

Richland, Washington.
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“Wilson, €:-R., €:-M. Einberger, R. L. Jackson, and R. B. Mercer, 1992, "Design
of Ground-Water Monitoring Networks Using the Monitoring Efficient Model
"(MEMOY, * Ground Water, Voi. 30, No. 6, November-December 1992,
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Wondruff, R. K. and R. W. Hanf, 1993, Hanford Site Environmental Report for
Calendar Year 1992, PNL-8682, Pacific Northwest Laboratory, Richland,
- Mashington.
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APPENDIX A
TION DIAGRAMS AND SUMMARY SHEETS
OCATED NEAR K-EAST AND K-WEST BASINS
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WELL CONSTRUCTION AND COMPLETION SUMMARY
Drilling Sample WELL TEMPORARY
Method: Cable tool Method: Hard toot (nom) | NUMBER:_199-X-10 WELL NO:Test Well #10
Orilling Additives Ranford
Fluid Used:_ Mot decumented Used: Not documented Coordinates: N/S _N 76,100 E/W _M 68,800
Dritler’s WA Stater State
Name: Row Lic Nr: Not documented Coordinates: N 481,200 E _ 2,226,300
prilling Company Start
Company:_Not documented Location:Not documented | Card #:Not documented T R s
Date Date Elevation
B o Started: 23Jun52 ~ ~ Tomplete;_0&augd? - | Ground surface (ft): 466.2 Estimated
Depth to water:_ 764.2-ft Aug52
(Ground surface) ~70.0-ft May6l I +———| Elevation of reference point: [466.66-ft]
(top of casing)
GENERALIZED Driller's | Height of reference point abovel _0,3-ff ]
STRATIGRAPHY Log i_ ground surface
¥
| Depth of surface seal [_MD 1
0«3: TOP SOIL —
I+30: GRAVEL and SAND, hit BOULDER Type of surface seal:
at 3 ft and 8 ft None documented
30«40: Sandy SILT
4Gw45: Sandy SILT and GRAVEL 1.0. of surface casing [__ND ]
45+46: GRAVEL, no SILT (If present)
46w70: Cement GRAVEL and SAND
70+75: Cement GRAVEL
79=84: Cement GRAVEL and SAND
84-89: 75X coarse SAND and 25% GRAVEL
89«91: Not documented '
91#96: BU% GRAVEL, 20% GRAVEL «~————! 1.D. of riser pipe: [12-in 1
P&97: 95% SAND and 3% GRAVEL Type of riser pipe:
97«07 .5: SAND Carbon steel
97.5+102: 40% SAND and 40% GRAVEL
102+104: 9BX SAND 4=mmmm—! Diameter of borehole: [13-ip nom)

104~1056.5: 70% GRAVEL and 30X SAND

[ miie—e - R ANZL E..ANO. A Lo T Tof s 1] fARALIEL ¢ CAMDY
106.5+108: Big BOULDERS, GRAVEL & SAND

108+115: 70% GRAVEL and 30X SAND
115=126: 70X Cement GRAVEL & 30X SAND
126=132.5: Q0% GRAVEL and 10X SAND
132.5-133: 40% GRAVEL and 40% SAND
133=134: 90% GRAVEL and 10X SAND
136+140: 80% GRAVEL and 20% SAND
140%150: BOX SAKND o

150~156: 50% GRAVEL and 504 SAND
1596~160: 70X GRAVEL and 20% coarse SAND
160+163; 80% GRAVEL and 15% coarse SAND
183»164: 70% GRAVEL with sandy SILT —————1 Type of filler:
164170z CLAY and SILT, GRAVEL, SHALE Not documented

and SAND

! Depth top of perforations: [ 155-ft ]
Description of perforations:

12 holes/ft

J

ds+———1 Depth bottom of perforations: [_165-ft 3

| | ! Depth bot ing: -
-—-—--—CE ep tom of casing [_170-ft 1}

Depth bottom of borehole: [_170-ft ]

Drawing By: REL/1-K-10.ASB Date: 01Apr93

Reference: HANFORD WELLS
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WELL CONSTRUCTICN AND COMPLETICN SUMMARY

prilling Sample WELL TEMPORARY RDA-DLS&-11
¥ethod:_Cable tool Method: Hard teol (nom) | NUMBER:_199-K-11 WELL NO:_ 100-K-11
brilling Additives Hanford

Fluid Used:; _Not documented Used:_Not documented Coordinates: N/S _N 76,030 E/W _M 68,733
Driller's 4 WA State State
Name:_Gentz Lie Nr:_Not documented Coordinates: N 481,155 E 2,226,397
prilling Compaiy Start
Company:_Not doctmented Location:Not_documented | Card #:Mot documented T R S
Date Date Etevation
Started:_15JulS2 Complete: 0%Aug52 Ground surface (ft): 466.0 Estimated

Depth to water:___73.0-ft Aug52

(Ground surface) s0.2-1t Aug9l I +«————| Elevation of reference point: [467.66-ft]

Driller’s
Leg

GENERALIZED
STRATIGRAPHY

(top of casing)

ground surface

-

Jun74, by Bultena
Perforated &9=90-ft

bepth of surface seal

1
Q»15: BOULDERS
15+20: BOULDERS and GRAVEL Type of surface seal:
20+28: Coarse GRAVEL None documented
2Bn35: 75X GRAVEL with 25% SAND and SILT
35%42: SAND and SILT - : - 1.0. of surface casing
42+45: SAND and SILT {If present}
45%50: - SAMD._SILT and coarse GRAVEL
50»55: 50% GRAVEL and S0X SAND and SILT
55«45; Cement GRAVEL
65+80: Coarse GRAVEL wmm———! 1.0. of riser pipe:
80-85: GRAVEL and SAND Type of riser pipe:
85~97: GRAVEL, SAND and a little SILT Carbon steel
97+105: SAND and coarse GRAVEL i
105+110: GRAVEL and a little SAND +———— Diameter of berehole:
A10=115: . Coarse GRAVEL
115+118: GRAVEL and SAND
118«120; PEBBLES and a {ittle SAND
- 120-130- PEBBLES, GRAVEL and SAND
130=140: GRAVEL and SAND
140+164: Coarse GRAVEL and SAND
164=165: Coarse GRAVEL +~—! Type of filler:
165«+170: SAND and SILT Not documented
170 : CLAY
! Depth top of perforations: [
Description of perforations:
REMEDIATION: 69«G0-ft & holes/ft

110+135 and 150«160-ft

cuts not documented

YT W W Y

01Aug?1

Drawing By: RKL/1-K-11.ASB

Date:_D1Apr33

Reference: HANFORD WELLS

Depth to bottom, 126.46-ft

Depth bottom of perforations:

bepth bottom of casing:
Depth bottom of borehole;

Height of reference point abovel_i1.7-ft

ND

( 5-in

H

]

[7-in nom ]

£9-ft

[_160-ft

[_170-f¢

[_170-ft

]

1

)
1
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Boring or Weil Ne. 199-'(-323
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WELL SUMMARY SHEET Northing Easting
! Sheet 1 of 3
Lecation — S=AREA Proiect _100-KR-4
Elavation Driling Contractor _K. E. H.
Driller D. St Georne Drilling Method and Equipment Cable Tool BE-22W
Freparad by Reviewed By Data
---{RigntPrnt Nammal {Sigr/Print Nama)
~ CONSTRUCTION DATA Dapth GEOLOGIC/HYDROLOGIC DATA
n
Description Wall Construction Faat Graphic Log Lithologic Description
- _l:[;-’_& 0.0 - 20.0° Siity Sandy GRAVEL (Fill.
. e _ . . a—-e - i
[ Portland Cament, 0.0 - 8.8". Il:'e- i
' .#.."Hf" -
e L
<
yd 10 5 or

NN

T

o ol el

\\
N
A

T

]

SN
N

g - e el el
LU

o

SN
AN
I
8 |
i~
e

i 'Bentgnite Crumbies, 8.8 - 20.0 - 25.0° Gravelly Silty SAND.

3

\\
I
il

Temporary Casing (127, 0.0 v/ _ 2t I
- 22,0 R o) L _(ET-":'_I - 25.0 - 36.0° Silty Sandy GRAVEL. 1
20 e T
" SS Well Casing (4", T-304), S U 30 jgj,-“?;:,;“ I ]
+2.7- 185758, PA LA = eI I .
’ I < y S - s =) L _1
V’ _[3—-'0".-8’
/ 4
%/ yZ L T [ 38.0-57.5 Sandy GRAVEL
- 7 g Tt ]
L P A o
— —|°..°- e C'L_“ o ﬁ
- TN 7
- Lt +
Z — 50 id‘q e.g;‘] - P
o —_. 3 ]

B o
= e e =
}_ _v-_\s‘ « |
A-ﬁ "D
I =T 57.5- 63.0° SAND.
[ e i [
j—

L 63.0 - 65.0" Gravelly SAND.

L 65.0 - 70.0' SAND.

-

1
1

|
A

70.0 - 85.0° Gravelly SAND,

[HEREEEENENN
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=Eor'nqotWeil Na. 199"(-323
WELL SUMMARY SHEET Nerihing ’ Sasting
i Shest 2 of__ 3
Location K-AREA Project _100-KR-4
Elevation Drilfing Contractor _K.E.H.
Driiles D. St George Drilling Method and Equipment Cable Tool BE-22W
Preparad by s — Reviewed By Date :
(SigrvPrint Namai {Sigry P Namae) 1
CONSTRUCTION DATA De.pth GEOLOGIC/HYDROLOGIC DATA

in

Temporary Casing (107}, 0.0
«140.2"7.

Silica Sand (40/100), 149.2 -
| 154.0°. !

AR

77

=

~ 150

:
|

-
S AL UL
|

- 130.5 - 136.0° Sandy GRAVEL.

Dc,aiption Wi_ll C.on'ﬂruc’tion e eeeeenees — Lthologie Deseription
% - &3 ¥ [ 85.0 - 92.0' Sandy GRAVEL. 3
BN, . 7 - AT 7
7 VR L
% - F] | 920 9507 SAND.
% L 751 95.0 - 100.5' Gravelly SAND. ]
5 . | ¥ea | .:.._“: L i
- -8entonite Grout; 40.3-- 7 I VO B T 100.5 - 101.5° GRAVEL.
148.2". Z 5T TI575- 1305 -3
. | Z B e ] 101.5 - 130.5" Gravelly SAN_D.
% % - _ 3T ]
: 0 pmoded ;
% 77 - _:-. - E
YA - aat] L -
% A - r 7
% % — - }
- 7/ L f <1 b 4
— Sw e
% - % a -}
-] L3
rn

HRRKRK RS

C = 736.0 - 160.0° CLAY.
— 140 %—

[N

I|III|||I|I|IiiIIIII||II

" Siica Sand (20/40), 154.0 - = |
__________ Ims»c.ln
IENEEEEREENNN 1 e
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WHC-SD-EN-AP-153, Rev. 1

WELL SUMMARY SHEET

; Baring or Weil No. 199-K-32B

| Northing
! Shaeet

Easting

3 of 3

Location K-AREA

Project _100-KR-4

Elevation Driliing Contractar _K.E.H.
Oriller D. St Gearge Driling Mathod and Equipment _Cable Tool SE-22W
Prepsred by Reviewed By Oata
(Sigew/Print Nama) (SigrvPrint Nemaj
- CONSTRUCTION DAT Depth GEOLOGIC/HYDROLOGIC DATA
Dascription Waeil Conatruction F:t Litholagic Description
176.3",

I

$S Wire Wrap 10-Siot Screen
(T-304), 167.5 - 167.5".

—_—
=
—
—
=

=
—

Temporary Casing (8"), 0.0 -

VSwfend o

Lty rtgpriy

1

T T 17T 171

T

170

180

130

200

210

220

230

|_ 160.0 - 163.0" SAND.

RN

L _lugl
II '.,..."n
o

L AL
(NN
LI

[163.0 - 176.0" CLAY.

-8

= ~.
_ LTotal Depth = 176.0 Feet. i
N L 1
. - 4
4 |
. F !
10 j
] I ]
] i ]
1 ]
] ' ]
2= - -
] I ]
- F 4
C.;l
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NEENEERNEEE

| l Boring or Waif No. 1 99-K-33
WELL SUMMARY SHEET  Nertning Zasung
i Sheet 1 ef___1
Location K-AREA Project _100-KR-4
Elevation Drilling Cantractor K.E.H.
Oritlar D. St George Grilling Mathod snd Equipment _Cabile Tool BW-22W
Prepared by Raviewsd By Date
[Segn/ Print Namg | | Sigrw Priett Namra)
CONSTRUCTION DATA Depth GEOLOGIC/MYDROLOGIC DATA
[ 4]
[ Dascription -j—Wail-Conatruction Faar Graphic Leg Lithelogic Deacription
| & R P [ 0.0 - 30.0° Sandy GRAVEL. )
Portland Cement, 0.0 - 8.6". | & ~ i
- 5o - - -
K&
' 3 - - :
L ».00‘ L L -
- / —~ 10 - -
L / L i -
L e L L .
" gt_a,n;?nite Crumbles, 8.6 - / 4 - L -
S BN 25 I 24 B ] ]
- Temporary Casing (10", 0.0 / v [ 20 - -
L -19.3". 4 L’/ L .
- 4 21 L i ;
| b v A
Y4 - L -
L Ve LA L Jeoe ] L -
L LA 9. "2 !
'SS Well Casing (4", T-304), | 30 et IR g 47,07 Gravelly Sandy SILT.
F +2.3 - 45.8°. // {/ — L -
| 40 - ]
i L LA n 3 -
i T A x4 " 7
. Bentonite Pellets, 37.7 - i x — 40 L S
| 41.4. x 3 = 3 B A
r : b = r -
[ Silica Sand (20/40), 41.4 - == B C 5
- 66.6". R - [47.0-57.5 Silty Sandy GRAVEL.
== — 50 - 4
L = - - .
- - - . B O —— o I O L
S8 Wire Wrap 10-Slot Screen o )
- {T-304), 45.8 - 65.8° e — -
" ST \57.5 - 58.0' SAND. G
hEee — 60 b:SS._O - 64.0° Graveily SAND. 9
=T [ 6%.0- 65.0' SAND. -
-Temporary. Casing (8"), 0.0 - S }_ 65.0 - 66.0" Gravelly SAND. Iy
§6.0°. - : -+ __= . FToual Depth = 66,0 Feet 1
- 70 — L i
I [ ]
TS rCiB _|
| I |




WHC-SD-EN-AP-153, Rev.

1

LBnnng or Well Na. 1 99'K'34
T WELL SUMMAR‘Y‘ SHEET ?Ncrthing T Zasting
N Sheet 1 of 2
" Location K-AREA Project _100-KB-1
Elavation Drilling Contractor _K.E.H.
Driller B.H. Smith, K. Qlsen Drilling Methed and Equipment Cable Toot BE-22W
Prepared by _ Reviswed By Data
[ Sign/Prine Nama) {SigrvPrint Namai
CONSTRUCTION DATA Dﬂ_ﬂ‘h GEOLOGICHYDROLOGIC DATA
in
Dascription Well Construction Feat Graphic Log Lithologic Description

" Portland Cement, 0.0 - 8.4°.

L Bentonite Crumbles, 8.4 -
| 59.0".

- Temporary Casing (107), 0.0
[ - 19.2°.

SS Well Casing (47, T-304),
- +4.0-66.9".

[ Bentonite Pellets, 53.0 -
r 62.5°.

—

Silica Sand (20/40), 62.5 -
88.7".

L. SS Wire Wrap 10-Slot Screen
| (T-304), 66.9 - 86.9".

0.0 - 7.0° Sandy GRAVEL.

- T 7 7.0- 8.0 Sity GRAVEL. e
0 >0k 8.0 - 220" Sangy GRAVEL. -
7 f RN | i
% ;/1 - 20 AR, 1
'//, // B ———=r—22.0 - 23.0" SILT. A
YA v B e - 1!\23.0 - 23.5° Sangy GRAVEL ﬂ
S = —~—=—%—m735 - 73.0° SILI. i
a4 - ~—gim—124.0 - 26.0" Sandy GRAVEL.
t/;’ 7 . 30 —voln 1126.0 - 78.0" SAND. —
Zve L . 28.0 - 32.0 Gravelly SAND,
/// ///; 32.0 - 36.5' Sandy GRAVEL.
1 L L
4 4L [ 36.5 - 45.0° Gravelly SAND. 1
27 | -
O “ -
A s N
Y4 L - 45.0 - 60.0" Sandy GRAVEL. -
{/ CA T i ]
Ji b - oso - 1
A
f/ ,{/1 B ) A
A7 ' '
| A
LA LA - i 7
4NN 74 - ]
X (xA | _59_ i — .
TR 55.0- 67.5 Sty Sandy GRAVEL,
R ) _
2 B N - |
= 57.5 - 72.0°' Sandy GRAVEL. :
= ~ 70 .
}fﬁf%}:jf B 73.0 - 80.0° Sty Sandy GRAVEL
=k .
= L

[NEREEEN RN

A-T7



WHC-SD-EN-AP-153, Rev. 1

WELL SUMMARY SHEET

Sheat

Baring of Well No.
Northing

199-K-34

Easting

2 of 2

Location K-AREA

Project _100-KR-4

Elavation
Dritlar D.H. Smith, K. Qlsen
Prapared by _

(Sigv Pt Namei

HReviewed By

Drilling Contractar _K.E.H.

Orilling Method snd Equipment _Cable Tool BE-22W

Date

(SignvPrint Nama}

CONSTRUCTION DATA

Description ‘Waell Construction

GECLOGIC/HYDROLOGIC DATA

Lithologic Description

Pt i

|1ttt

100

110

-
[
o

140

= -\30.0--81. Kt} S.’.."‘.d‘;’ GRAVE!L,

N§1.0 - 82.0' SAND.

['82.0 - 86.0" Sandy GRAVEL.

'

86.0 - 89.0" SAND.

89.0 - 80.6" Sandy GRAVEL,

i 1!

T

Total Depth = 90.6 Feet.

L 1




WHC-SD-EN-AP-153, Rev. 1

Bering ar Weil No, 199-K-35

WELL SUMMARY SHEET Narthing Easung
Shest 1 ot 2
Lacation K-AREA Project _100-KR-4
Elavation Drilling Cantractor K.E.H.
Orillar D.H. Smith Driiing Method and Equipmant _Cable Toof BE.22W
Preparad by Reviewed By Date
[Sign/Print Mame) (Segev Pt Naste)
CONSTRUCTION DATA 777~ 777 Gl.Pih GECLOGIC/HYDROLOGIC DATA
_ P e— n
Description " Wl Condtrucnion — Foat Gisphic Lag Lithologic Deacription

I e " . e . F | 0.0 - 8.0° Sandy GRAVEL.
Portland Cement, 0.0 - 8.4°, i

8.0 - 12.0° Siity Sandy GRAVEL.

72.0 - 18.0° Silty GRAVEL.

L B;ntonite Crumbies, 8.4 -
0.

-53-Well Cazing (47, T-304),
4 - 88.6".

| | - q L
a "8 o
L - —— ‘O" 'g- -
o. -0 &
X - PSR
L — 60 _d-o °__°v_-° I
[ L ] [
- : S B 70 68.0 - 77.0° Gravelly SAND.
i L =2 1 77.0 - 80.0° Sightly Sty S3nd
i B o i | GRAVEL. SnEly =ity sandy
IBERRERNARE EI IR

A-9



WHC-SD-EN-AP-153, Rev. 1

1 Bonng or Well No. 199-K-35

WELL SUMMARY SHEET I Narthing Zasting
Sheet 2 o
Location K-AREA Project _100-KR-4
Elevation e o Oribing-Cenvactar KGE.H.
Driller D.H. Smith Drilling Method and Equipment Cable Tgol BE-22W
) Prepared by - e Reviewed By i Date
| CONSTRUCTION DATA Ds}: th GEQLOGIC/HYDROLOGIC DATA
------ "7 Description — — |—Well Construction Faat Graphic Log Litheiogie Description
f 2 E /j _]5.:,, ¥ 80.0 - 83.0' Sandy GRAVEL.
I x ® %' T F— A
| ggné?nite Pellets, 82.1 - :‘:‘ X 3 - {i' L 83.0 - 87.0" Silty Sandy GRAVEL,
~ ... | Temeorary Casing (107). 0.0 R L ~FF 11 87.0 - 93.0° Sty GRAVEL,
- 9%, SR IO S S e — e e .
| Sitica Sand (20/40), 85.6 - TE= = 90 e F
111.1°. .:.:;.‘_ — —a—
L e - e [
- SS Wire Wrap 10-Slot Screen =% — ® l-ea.o - 100.0" Siity Sandy GRAVEL.
| (T-304), 88.6 - 108.6". =L &2
. == I :Eféff; L
N e (0 e
t B ‘: 100 ‘L:“'?""P | 100.0 - 108.0" Sandy GRAVEL.
__..5... pooae
— 2 I e Ly
] = Gl T
L LT 108.0 - 113.0° Gravelly SAND.
I - —~ 110 =7 -
i B I S A .
Formation Slough, 111.1 - o550 - &S T [ 113.0-117.0° Sandy GRAVEL.
117.0. saaa T Tl
Temporary Casing (87), 0.0 - - %
 116.0°, - —| rTotal Depth = 117.0 Fest.
- — 120 - -
L

1

I
|

L - L
- -~ 130 - -
L - - 8
L I i
L E 140 - L
! L. . ]

]
4

T T

150

T

1
MU NI Y N N
-8
_2 "

Pyt

A-10



WHC-SD-EN-AP-153, Rev. 1

WELL CONSTRUCTION AND COMPLETION SUMMARY

Drawing 8y;_RKL/1-K-27.ASE

Reference: HANFORD WELLS

Date:_01Apr93

prilling Sample WELL TEMPCRARY
Method: Cable tool Hethod:_Hard tool (nom} | NUMBER:_199-K-27 WELL NO:
prilling Additives Henford
"FlLuid Used:_Net documented = used: Not décumented ~ | CoSrdinmtes: W/S N 76,400 E/w _W 68,000
Oriller's WA State State T .
Name:_ Evang Lic Nr:_Net documented Coordinates: N 481,50¢ i~ E _ 2,227,000 —
brilling Company Start
Company:_MNot documented Location:Not documented | Card #:Not documented T R 3
Date Date Elevation
Started: 29Aug?? Complete: 21Sep?9 Ground surface (ft):_462.8-ft Estimated
Depth to water;_ 70.0-ft Sep?? Alaly BT €
(Ground surface) ~69.0-ft Apr9i ! Elevation of reference point: [465.00-ft]
(top of casing)
GENERALIZED dritler's | Height of reference point above{ 2.2-ft )
STRATIGRAPHY Log ground surface
i Depth of surface seal [ 20-ft 1
0=18: 40X COSBLES, 20% BOULDERS
20% PEBBLES, 10X SAND, 10% SILT Type of surface seal:
18a42: 40X COBBLES, 15X BOULDERS, Cement grout
15% SANOD, SX PEBBLES, 5X SILT
42»75: 60X COBBLES, 20X PEBBLES, [.D. of surface casing [8-in pulled]
10% SAND, 10X SILT (If present)
75+90: 30X COBBLES, 30% PEBBLES, | Surface casing to 20-ft
30X SAND_ 10X SILT Grouted with 3&-gals cement
4t [.D. of riser pipe: t 4-in ]
.- Type of riser pipe:
Carbon steel
lep—lﬂ-{"-ll: (%P?lf’ .'{‘/‘I‘M.EG-'\:" ————— 4aus-eo| Diameter of barehole: [_7-in_nom
l°/€(/q{ $0.25
) +———! Type of filler:
Not documented
+ ++————! Depth top of perforations: [ &5-ft 1
L 4 Description of perforations:
+ 3 65+85-fr, 2 cuts/rd/ft
L 3 -
1 4+——=| Depth bottom of perforations: [_85-ft )
B Nl | Depth bottom of casing: [ 90-fr )
C el Depth bottow of borehbie: [ 90-¢t ]




WHC-SD-EN-AP-153, Rev. 1

WELL CONSTRUCTION AND COMPLETION SUMMARY

Drawing By: RXL/1-K-2B.ASS Date: _01Apr93

Reference: HANFORD WELLS

Drilling Sample T WELL ) TEMPORARY
Method: Cable tool Methed:_Hard tool (nom) | NUMBER: 199-K-28 WELL NO:
Drilting . Additives Hanford )
Fluid Used: Not docunented Used: Not documented Coordinates: N/S _N 76,350 E/W W 8,060
Driller's WA State State
Name: [ . Bultens Lic Nr:_Not docunented | Coordinates: N 481,473 E _ 2,227 070
brilling Company Start
Company:_Not docuented Location:Not documented | Card #:Not docunented T R $
Date Date Elevation
Started: 15Auq79 Complete:_055ep??9 Ground surface (ft):_462.6-ft Estimated
—
- Depth t6 “tEHﬁ—H{ Sapl? — P - &7 37w
| (Ground surface) "68.2- ft Aprot +———| Elevation of reference point: {665 00-ft]
(top of casing)
_GENERALJZED . Criller's ——1 Height of reference point above[_2.4-ft )
STRATIGRAPHY Log | ground surface
¥
e - s | Depth of surface seal [ 20-fr 1
O»15: Not documented
15%3&: Brown SAND and large COBBLES Type of surface geal:
I447: Brown SAND and COBBLES Cement grout
47#59: CALICHE
59=65: BOULDER E.D. of surface casing [8-in pulled]
45+70: Cemented GRAVEL and CALICHE (1f present)
70:81: Cemented GRAVEL | Surface casing to 20-ft
with some CALICHE Grouted with 144-gals cement
8i+90: Not documented
’ a———1 [.D. of riser pipe: [_6-in ]
=61 Type of riser pipe:
Carbon 3teel
+——| Diameter of borehole: [_7-in_nom]
a—————! Type of filler:
Not_documented
- T T + i Depth top of perforations: [ 63-ft 1

--- Desepiption of perforaticns:
63-88-ft, 2 cuts/rd/ft

Depth bottom of perforations: [_88-ft 1

| Pepth bottom of casing: [ 90-f¢ ]
| pepth bottom of borehole: [ ?0-ft_ 1

A-12




UELL COMSTRUCTION AND COMPLETION SUMMARY

bDrillina B Sample WELL TEMPORARY
Hethod:_Cable tool Method: _Hard tool (nom} | NUMBER: _199-K-29 WELL NO:
prilling Additives Hanford

e mereatT o i p g eads NoT gbcumented | Used:_Not documented — | Coordinates: W8 N 76,500 - EAI-_J 68,775
priller's WA State State

1 : Lic Nr: Not documented Coordinates: N 481,625 E _ 2,227,350

prilling Company Start

S oo | company:_Not documented ... Location:Not documented | Card #:Not documented T R )
Date Date Eisvation
Started: 04Sep?? Complete:_24Sep?® | Ground surface (ft): _461.8-ft Estimated

Ui CELES

! Elevation of reference point: [485.00-ft]
(top of casing)

|- Height of reference point sbove( 3.2-9t ]
ground surface

Depth to watef: 74,0-fr Sep?d
(Ground surface) —58.5-ft Aprdl

— -~ GENERALIZED — Driller's
STRATIGRAPKY Log

| Depth of surface sesl [ 20-ft 1
- 0=+18: Not decumented
ey - | i5%35: Brown $Aib, COBBLES Type of surface sesi:
and BOULDERS Cement grout
35«40z Brown SAND and COBBLES
40«50z Tight SAND and GRAVEL [.D. of surface casing [8-in pulled]

and COBBLES (1f present)
50+85: Compacted SAND and COBBLES | Surface casing to 20-ft
85+90: Not documented Grouted with 43-gals cement
I3 ~ e cer oine: ;
=N Gaomp ST LD of riser pipe: o
pipe:
~, - i TTC Carbon_steel
L I
.- . 5 +—| Diameter of borehole: [ 7~in nom)

0 /8 far 77,68

! Type of filler:
Not docunented

Oepth top of perforations: [_65-ft ]
1 Description of perforations:
Not documented

|

J_

Depth bottom of perforations: [_85-ft )

1 -———E{ Depth bottom of casing: [ 90-ft ]
R IR | Depth bottom of borehole: { ¢0-ft 1

Drawing By:_RKL/1-X-29_ASB Date:_01Apro3

Reference: HANFORD WELLS
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WELL CONSTRUCTIOM AND COMPLETION SUMMARY

prilling Sample WELL TEMPORARY
Method: _Cable tool Method: Hard tng( gnomz NUMBER:_199-%-30 WELL NO:
< ommmen o Brilling s— = Agditives —— Rariford -
—e e e - p-Fluid Useds Mot doe"nented - Ugad: Mot documantad Coordinates: K/8 N 76,500 E/W M 67,700
L briller's WA State State
Name: Evans Liec Nr:_Not documented Coordinates: N 481,600 E __ 2,227,400
pritling Company Start
Company:_Not documented Ltocation:Not _documented | Card #:Not documented T R S,
Date Date Elevation
Started: 030ct79 Complete:_300ct7% Ground surface (ft):_462.4-ft Estimated
Depth to water:_ 70.0-ft Oct79 LA
(Ground surface) ~&7.8-1% Aoro] I +————| Elevation of reference point: (465.00-ft)

. - (top of casing)
GENERALIZED Dritler's

[—: Height of reference point above(_2.6-ft ]
co STRATIGRAPHY Lteg @ ——— — - | ground surface
- 7 - - ¥
| Depth of surface seal [_ND ]
0~10: 10X BOULDER, 20X COBBLES EI )
40X PEBBLES, 20X SAND, 10X SILT Type of surface seal:
10=20: 20% BOULDERS, 40X COBBLES Cament grout
20% PEBBLES, 15X SAND I
and 5% SILT [.b. of surface casing {8-in puiled]
20%22: Not decumented i~ (1f present)
22+30: 10% BOULDERS, 40% COBBLES, i e=—! Surface casing to 20-¥t
30% PEBBLES, 15X SAND, Grouted with 63-gals cement
and 5% SILTY
30w40: 5% BOULDERS, 30% COBBLES,
50X PEBBLES, 10% SAND
and 5% SILT ! 1.0, of riser pipe; [ 4-in 1
40-5Q0: 40% COBBLES, 48% PEBBLES, Type of riser pipe:
15X SAND and S5X SILT Carbon steel
50»53: S0X COBBLES, 40% PEBBLES
20% SAND +———! Diameter of borehole: [ 7-in nom}

53w40r 40X COBBLES, 40% PEBBLES,
15% SAND, 5% SILT

60=70; 40X COBBLES, 35% PEBBLES,
20% SAMD, 5X SILT

70+78: 30X COGSLES, 30X PEBBLES,
20% SAND, SX SILT

7Be50: 90% SAND, 10% SILT

+————| Type of filler:
oz =i Not documentad
- z = .
ig = ili: Depth bottom of casing: [_70-ft ]
T = Casing pulled back
= = to expase screen
E oz
2 2
2 Ee———| Telescoping screen
x = 67~87-ft, #10 slot
= =
: s
x 32
 u
z &
= 3

Cement plug at bottom
Depth bottom of borehole: [ 90-ft ]

Orawing By:_RKL/1-K-30.ASB _ Date: 01Apr93

Reference: HANFORD WELLS
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SEDIMENT SAMPLE RESULTS FROM WELL 199-K-34
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WHC-SD-EN-AP-153, Rev. 1

12/16/93 Table B-1. Sediment Sample Results for Well 199-K-34.
(HEIS Data)

Interval: inalysis o tonc
Top Bot Group Constituent Result Units Error Qual Flag
h 65 SVOA Benza(a)pyrene 330.00 UG/KG R
&5  SVOA Indeno¢1,2,3-cd)pyrene 330.00 UG/KG R
65  SVOA Dibenz [a,hlanthracene 330.00 WG/KG R
65  SVOA Benzo(ghi perylene 330.00 UG/XG R
&5 SVDA Benzo(a)anthracene I130.00 UG/XG R
65 SVOA Bis{2-ethylhexyl) phthalate 330.00 UG/KG R
65  SVOA Chrysene 330.00 UG/KG R
65  SYOA Di-n-octylphthalate 330.00 UG/KG R
5 65  SVOA Benzo{b)fluoranthene 330.00 UG/KG R
L 65  SVOA Benzo(k)fluoranthene 330.00 UG/KG R
i &5  SVOA Diethylphthalate 730.00  UG/KG R
65  SVOA 4-Chiorophenylphenyl ether 330.00 UG/KG R
65 SVOA Fluorene 330.00 UG/XKG R
65  SVOA 4-Nitroaniline 790,00 UG/KG R
65  SVOA 4,6-Dinitro-o-cresol 790.00 UG/KG R
65  SVOA N-Nitrosodiphenylamine 330,00 UG/KG R
65  SVOA 4-8romophenylphenyl ether 330.00 UG/KG R
45  SVOA Hexachlorobenzene 330.00 UG/KG R
45  SVOA Pentachlorophenol 790.00 UG/KG R
65 -~ SVDA - - Phenanthrens - 330.00 UG/KG R
&5  SVOA Anthracene 330.00 UG/KG R
85  SVOA 9H-carbazole 330.00 UG/KG R
65  SVOA bi-n-butylphthalate 330.00  UG/KG R
B 65 SVOA Fiuoranthene - =~ v - 330.06  UG/KG R
T 85 SVOA Pyrene 330.00 UG/KG R
45  SVOA Butylbenzyiphthalate 330.00 UG/KG R
65 SVOA 3,37-Dichlorobenzidine 330.00 UG/XG R
&4 765 7 RAD Thorium-232 50 pli/e .32
64 65  RAD Gross alpha 5.50 pCi/g 5.90 R
64 85 RAD Gross beta 14.00 pCi/g 4,10 U
&4 65 RAD Uranium-235 .03 PCl/G 03 v
&4 65 RAD Uranium-238 47 pCi/g .16
&4 45 RAD Plutonium-238 -.00 PCL/G 01 u
&4 65 RAD Plutonium-239/40 -.00 PCI/G 01 v
[ 65 RAD Americium-241 0.00 pCi/g 01 u
&4 65 RAD strontium-90 1.10 pCi/y b6 U
64 65 RAD Carbon-14 -2.20 pCi/g 12.00 U
&4 65 RAD Potassium-40 7.50 pCi/g 1.40
64 65 RAD lron-59 70 pCi/e U
&4 65 RAD Chromium-51 2.70 pCi/g u
&4 65 RAD Cobalt-60 .11 pti/g u
64 65 RAD Zinc-65 .26 pCi/g U
6 65 TRAD Ruthenium- 104 .85 pCi/s u
[-17 ] RAD Cesium-134 .12 pCi/g u
&6~ 65 ~ RAD Cesium-137 T o 0% pCi/g 1]
- -84 £5  BAD Europium-152-.- - - 16 nCiza u



WHC-SD-EN-AP-153, Rev. 1

12/16/93 Table B-1. Sediment Sample Results for Well 199-K-34.
(HEIS Data)

Interval: Analysis Conc
Top Bot Group Constituent Result Units Error Qual Flag
64 65 RAD Europium- 154 .10 pCisg u
b 65 RAD Radium-226 .38 pCi/g .20
64 65 RAD Thorium-228 .57 pti/g 14
bl 65  ANIONS Fluoride 1.50 mg/kg
== &—---&3  AdlgeE ..  Sulfste — - _.___ _31.00  moske
45 PEST/PCE  Alpha-BHC 1.70 UG/KG uJ
i 65 PEST/PCB - Baeta-BHC 1.70  UG/KG u
65 SVOA Phenol 330.00 UG/KG U
- T 65 PEST/PCB  Delta-BHC 1.70  U&/kG uJ
65  SVOA Bis{2-chloroethyl) ether 330.00 UG/KG u
65 PEST/PCB  Ganma-BHC (Lindane) 1.70 UG/XG u
65 SVOA 2-Chlorophenol 330.00 UG/KG u
&5 PEST/PCB  Heptachlor 1.70  UG/KG u
65  SVOA 1,3-Dichlorobenzene 330.00 UG/KG u
65 PEST/PCB  Aldrin 1.70 UG/KG u
65 SVOA 1,4-Dichlorobenzene 330.00 UG/KG u
65 PEST/PC8  Heptachlor epoxide 1.70 UG/KG u
&5  SVOoA 1,2-Dichlorcbenzens 330,00 UG/KG u
&5 PEST/PCB  Endosulfan | 1.70  UG/KG u
65 SVOA 2-Methyiphenol 330.00 UG/KG u
65 PEST/PCB  Dieldrin 3.20  UG/KG Ud
65  SVOA Bis(2-Chloroisopropyl) ether 330.00 UG/KG 1]
65 PEST/PCB 4,47 -DDE 3.20 UG/KG uJ
65  SVOA 4-Methylphenol 330.00 UG/KG u
85 PEST/PCB  Endrin 3.20 UG/XG u
65  SVOA N-Nitrose-di-n-dipropylamine 330,00 UG/KG U
65 PEST/PCB  Endosulfan II 3.20 UG/KG u
&5 SVOA Hexachleoroethane 330.00 UG/KG u
&5 PEST/PCB  4,47-DDD 3.20 UG/KG uJ
65  SVOA Witrobenzene 330.00 UG/KG ]
T 65 PEST/PCB  Endosulfan sulfate 3.20 UG/XG u
- 4% svoa Igophorone - - - 330,00 UGsxE u
&5  PEST/PCB  4,47-DDT 3.20 UG/KG u
65 SVOA 2-Nitrophenol 330.00 UG/XG u
65 PEST/PCB  Methoxychlor 17.00  UG/XG u
65  SVOA 2,4-0imethylphencl 330.00 UG/KG u
65  SVOA Bis(2-Chloroethoxy)methane 330.00 UG/KG U
45 PEST/PCB Endrin ketone 3.20 UG/KG u
&85  SVOA 2,4-Dichlorophenct 330.00 UG/KG u
65 PEST/PCB Endrin aldehyde 3.20 UG/XG u
65 PEST/PCB  alpha-Chlordane 1.70  UG/XG U
85  SYOA 1,2,4-Trichicrobenzene 330.00 UG/XG u
85 SVOA Naphthalene 330.00 UG/XG u
65 PEST/PCB  gamma-Chlordane 1.70  UG/XG u
65  SVOA 4-Chloroaniline 330.00 UG/KG u
65 PEST/PCB  Toxaphene 170.00 UG/KG u
65 PEST/PCB  Aroclor-1016 32.00 UG/KG U
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(HEIS Data)

Interval:
Top Bot

4
o4

Y T

65
65
&5
65
65
&5
65
45
65
65
65
&3
63
&5
65
65
65
65
65
65
- 65
65
65
65
&5

&5

£8
L=

" PEST/PCB

Analysis

Group

SVOA

PEST/PCB

SVOA

PEST/PCB

SVOA

PEST/PCB

SVOA

[ JY
ST MIRASRE S W v

WHC-SD-EN-AP-153, Rev. 1

Table B-1. Sediment Semple Results for Well 199-K-34.

Constituent

Woaar e mbe

4-Chloro-3-methyiphenol
Aroclor-1232
2-Methylnaphthalene
Arocior-1242
Hexachlorocyclopentadiene
Aroclor-1248
2.4,6-Trichlorophenol

- PEST/PCB . _ Arnclar-1254

SVOA

PEST/PCE

SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
VOA
VOA
VOA
VOA

]

n
S
‘]
-

§85

A

ol

vHA
TuUn

2,4,5-Trichlorophencl
Aroclor-1260
2-Chloronaphthalene
2-Nitroaniline
Dimethyl phthalate
Acenaphthylene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenal
Chloromethane
Bromomethane

Vinyl chloride
Chloroethane
Methylenechloride
Acetone

Carbon disul fide
1,1-Dichloroethene
1,1-Dichloroethane
1.2-Dichloroethene
Chlaraform
1,2-Dichlorcethane
2-Butanone
1,1,1-Trichloroethane
Carbon tetrachloride
Bromodichloromethane
1,2-Dichloropropane
cis-1,3-0ichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichlorocethane
Benzene

- trans-1,3-Dichloropropene

Bromoferm — -
4-Methyl-2-pentanone
2-Hexanone

Tetrachlorosthene

1,1,2,2=Tetrachloroethane

B-3

Result

790.00
330.00
330.00
790.00
330.00
790.00
10.00
10.00
10.00
10.00
16.00
58.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.60

10.00-

an nn
w.uy

10.00
10.00

Units
UG/KG
UG/KG
UG/KG
UG/XKG
UG/KG

TUG/KG

UG/KG
UG/KG
uG/xG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/XG
UG/KG
UG/KG
UG/KG
UG/KG
UG/XG
UG/XG
UG/KG
UG/KG
UG/KG
UG/KG
UG/XG
UG/xG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

UG/KE
UG/KG

Conc
Qual Flag

C CCCCECCCCCCCCcCCocOocCcCCcCCcCeCcCCcCOocCcCcCccCcQCcoTeEcccocoonocococaQoeccccQCom

ccCccCccCcc
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(KE1S Data)

Interval: Analysis
Top Bot Group
65 VOA
65  VOA
T8y VOA -
65 VOA
65  VOA
65  SVOA
65  SVODA
65 SYOA
&5 SVOA
&5 SVOA
T 65 T SVOA
65 SVOA
65  SVOA
&3 SVOA
45 SvoA
65  SVOA
65 SVOA
&5 SVOA
45  SVDA
65 SVOA
65  SVOA
65 SVCA
65  SVOA
—~- &3  SVOA
65 SVOA
65  SVOA
-85 -—-SVOA
&5 SVOA
65 SVOA
65  SVOA
65 SVOA
&5 SVOA
65  SVOA
65 SVOA
--65. SVOA ...
65  SVOA
&4 65 INORG
64 &5 INORG
64 &5 INORG
&4 85  INORG
&4 63  INORG
64 65 INORG
64 65  INORG . _
64 - 65 - -IMORG
64 65  INORG
64 65  INORG
o4 65 INORG - -

WHC-SD-EN-AP-153, Rev. 1

Table B-1.

Constituent

Toluene

- Chlorobenzene

Cihylbenzens

Styrene

Xylenes (total)
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Diethylphthalate

“&-Chtorophenyiphenyl ether -

Fluorene

YY) Jrepupuppiy - B SR

4-Nitroanitine
4,4-Dinitro-o-cresol
N-Nitrosédiphenylamine
4-Bromophenylphenyl ether
Hexachlorobenzene
Pentachlorophenct
Phenanthrene
Anthracene
9H-carbazole
Di-n-butylphthalate
Fluoranthene
Butylbenzylphthalate
3,3/-Dichlorobenzidine

- r&a
Benzo{s)anthracens

Bis(2-ethylhexyl) phthalate

Chrysene
pi-n-octyiphthalate
Benzo(b}fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a hlanthracene
Benzo{ghi)perylene
Alumirum

Ant imony

Arsenic

Beryllium
Cadmium

Calcium. .

Chromium

Cobalt
Copper
lron_

330.00
330.00
330.00

47.00

330.00
790.00
790.00
336,00
330.00
330.00
790.00
330.00
330.00
330.00
280.00
330.00
330.00
330.00
330.00

N _nn

At g

330.00
330.00
330.00
330.00
330.00
330.00
330.00
330,00
330.00
6570.00
2.80
1.40
74.00
.20
.20

i
=S

330,00

UG/XG
UG/KG
UE/KG
UG/KG
UG/XG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
YG/KE
UG/XG
UG/XG
UG/KG
UG/Ka
UG/KG
UG/KG
UG/KG
UG/KG
UG/XG
UG/XEG
UG/KG
UG/KG
UG/KG
UG/XG
UG/KG
UG/KG
UG/KG
UG/XG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
MG/KG
NG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

Sediment Sample Results for Well 199-K-34.

cccocaocCcocaoccoccocct

Conc

Qual Flag

u

U

u

u

u

u

u

u

u

J

1]

8J

u

u

u

u

U

u

u

u

U

u

U

U

U

U

N w

W J
u
u

* J
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WHC-SD-EN-AP-153, Rev. 1

12/16/93 Table B-1. Sediment Sampile Results for Well 199-K-34.
(HEIS Data)

Interval: Analysis Conc
Tep Bot Group Constituent Result Units Error Qual Flag
i 6 65 INORG Lead 4.00  MG/KG $
&4 65 INORG Magnes jum 3I790,00 MG/KG
&4 65  INORG Manganese 232.00 MG/KG
.14 65 INORG Mercury .09  MG/KG u
64 65 INORG Nickel 18.00 MG/KG
&4 65  INORG Potassium 1060.00 MG/XG
64 85 INORG Selenium 69 MG/KG N ud
&4 &5 INORG Silver T4 MG/KG U
T s — Gy —-& SRS Seeme oo oo S3A7. N0 MosEn - B
B &4 65 INORG Thallium .B2 MG/KG "] uJ
_ 64 65  INORG Vanadium 34.80 MG/KG
— & 65 INORG Zinc 35.20  MG/KG
e -6, 65 INORG - Cyanide 49 MG/KG u
65  SVOA 1,2-Dichlorobenzene 330.00 UG/KG R
N 45 - SVDA ,,,,,,,z-a- ylphenol R .. _330.00 UG/KG R
65  SVODA Bis(2- Chlormsopropyl) ether 330.00 UG/KG R
S o 65__.Ssyna 4-Mathvishenol = . 330.00 UG/XG R
65 SVOA N-Nitroso-di- n-d1propylamme 330.00 UG/KG R
65 SVOA Hexachloroethane 330.00 UG/KG R
S e &5 —SVoA— - Kitrobenzens ceeeeseee— FR0L00 UGSKE R
&5  SVOA Isophorone ‘ 330.00 UG/KG R
65  SVOA 2-Nitrophenol 330.00 UG/KG R
Cm e el cee . _.£5.. . _SVDA . 2.4-Dimethylphenol 330,00 UG/KG R
65  SVOA Bis¢2-Chloroethoxy)methane 330.00 UG/KG R
65 SVOA 2,4-Dichlorophencl 330.00 UG/XG R
65  SVOA 1,2,4-Trichlorobenzene 330.00 UG/KG R
65  SVDA pH Measurement 9.60
65  SVOA Phenal 330.00 UG/KG R
&5  SVOA Bis(2-chloroethyl) ether 330,00 UG/XG R
. A5 SVOA 2-Chlorophencl 330.00 UG/KG R
85  SVOA 1,3-Dichlorobenzene 330.00 UG/KG R
Tt e 65 ~SVOA 1,4-Dichiorobenzens 330.00 UG/XG R
45 SVOA Naphthalene 330.00 UG/KG R
65 SVOA 4-Chlorcaniline 330.00 UG/KG R
e S 65 _SVOA-.__ .. Hexachlorobutadiene _ __ . 3130.00 UG/KG R
65  SVOA 4-Chloro-3-methylphenol 330,00 UG/KG R
65 SVOA 2-Methylnaphthalene 330.00 UG/KG R
65  SVOA Hexachlorocyclopentadiene 330.00 UG/KG R
) T 65 T SVOA © 2,4,6-Trichiorophenol — 330.00 ° UG/KG R
65 SVOA 2,4,5-Trichlorophenol 790.00 UG/KG R
Srormnme &5 SVOA -~ -2-Chlerenaphthalens 330,00 UG/KG R
65  SVOA 2-Nitrosniline 790.00 UG/KG R
65  SVOA Dimethyl phthalate 330.00 UG/KG R
65 SVOA Acenaphthylene 330.00 UG/KG R
S 85 SVOA 3-Nitroaniline- -- 790.00  UG/XS R
65  SVOA Acenaphthene 330.00 UG/XG R
65 SVOA 2,4-Dinitrophenot 790.00 UG/KG R



WHC-SD-EN-AP-153, Rev. 1

S 12/16/9%—-— — .. ___.....Table B-1,_ .Sediment Sample Results for Well 199-K-34.
(HEIS Data)

Interval: Analysis Conec
Top Bot Group Constituent Result Units Error Qual Flag
&5 SVOA pH Measurement 2.50
65  SVOA 4-Nitrophenol 790.00 UG/KG R
SVOA Dibenzofuran 330.00 UG/KG R
T - 65 SVOA 2,4-Dinitrotoluene 330.00 UG/KG R
45  SVOA 2,6-Dinitrototuene 330.00 UG/XG R
64 &5 RAD Uranium-233/234 .39 PC1/G .16
1A 65  ANIONS Nitrite Nitrate 2.38 mg/Kg uJ
67 68 RAD Gross alpha -.09 pti/g I.7¢0 R
67 68 RAD Gross beta 8.30 pCi/g 4,40 J
- — &7 48 BRAD Uranim-235 - - - .02 pLifg .04 U
&7 £8  pan Uraniym-238 .40 pCi/g 15
&7 48 RAD Plutonium-238 .00 pCi/g 01 U
67 68 RAD Plutonium-239/40 .16  pti/g .04
&7 68 RAD Americium-2461 .01 pCi/g 03 R
67 68 RAD Strontium-90 12 pCi/g 33 U
67 68 RAD Carbon-14 -10.00 pCi/g 14,00 U
&7 68  RAD Potassium-40 8.50 pCi/g 1.40
67 68  RAD Iron-59 .47 pCi/g u
67 68 RAD Chromium-51 1.90 pCi/g u
&7 68 RAD Cobalt-60 .10 pCi/g u
&7 68 RAD Zinc-65 T .25 pCirg ]
&7 68 RAD Ruthenium-106 1 pCi/g u
67 68 RAD Cesium-134 .08 pCi/g u
67 68 RAD Cesium-137 07 pci/g u
67 63 RAD Europium-152 .12  pCi/g u
67 68 RAD Europium-134 .08 pCi/g U
67 68 RAD Radium-226 .26 pCi/g .14
&7 68 RAD Thorium-228 .36 pCi/g A3
67 68 RAD Thorium-232 .43 pCi/g .26
&7 68  ANIONS Sulfate 31.00 ma/kg
&7 68  ANICNS Fluoride 2.10 mgskg
68 PEST/PCB  Alpha-BHC 1.70  UG/XG uJ
68 PEST/PCE  Beta-BHC o 1.70  UG/KG u
48 PEST/PCB  Delta-BHC 1.70  UG/KG Ud
- T “68 PEST/PCB ~ Ganma-8HC (Lindane) -~ ~ - 1.76  UG/KS Ud
-48. . PEST/PCE  MHentachlon. 1,70 UG/XG u
68 PEST/PCB  Aldrin 1.70  UG/KG uJ
68 PEST/PCB  Heptachlor epoxide 1.70  UG/KG u
68 PEST/PCB  Endosulfan 1 1.70 UG/KG u
68 PEST/PCB  Dieldrin 3.30 UG/XG w
—— = —- 48 PEST/PCR 4 47-DDE 3.30 uG/xG uJ
68 PEST/PCB Endrin 3.30 UG/KG u
68 PEST/PCB  Endosulfan 11 3.30 UG/KG U
68 PEST/PCB  4,47-DDD 3.30 UG/KG U
48 PEST/PCB  Endosulfan sulfate . 3.30  UG/XG 1]
68 PEST/PCB  4,47-DOT 3.30 UG/XG u
68 PEST/PCB  Methoxychlor 17.00  UG/KG u

B-6
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(HEIS Data)

Interval:
Top Bet

2588088888882 E E 2522585888888
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Analysis
Group
PEST/PCB
PEST/PCB
PEST/PCB
PEST/PCB
PEST/PCB

- PEST/PCE

PEST/PCB

PEST/PCB

PEST/PCB

'PEST/PCB

PEST/PCB

—PEST/PCR

SVOA

o i A
DV

SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA

SYOA ...

SVOA
SYOA
SVOA
VOA
VOA

WHC-SD-EN-AP-153, Rev. 1

Table B-1. Sediment Sample Results for Well 199-K-34.

Constituent Result

Endrin ketone
Endrin aldehyde
alpha-Chtordane
ganma-Chlordane
Toxaphene
Arocltor-1014
Aroclor-1221
Araclor-1232
Aroclor-1242
Arocior-1248
Aroclor-1254
Arocler-1260
Phenoi
2is¢2-chloroethyl) ether
2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
2-Methylphenol

" Bis(2-Chloroisopropyl) ether
4-Methylphenol
N-Nitroso-di-n-dipropylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
Bis(2-Chloroethoxy)methane
2,4-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-methylphenol

--2~Mathylnerhthalens ———
Hexachiorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chioronaphthaiene
2-Nitroaniline
Dimethyl phthalate
Acenaphthylene
3-Hitroaniline
Acenaphthene
2,4-0initrophencl
Chloromethane
Bromomethane

33,00 ~UG/KG

33.00
33.06
33.00
33.00
330.00
330,00
330.00
330.00
330.00
330.00
330.00
330.00
330.00
330.00
330.00
330.00
330.00
330.00
330.00
330.00
330.00
330.00
330.00
330.00
330.00
330.00
-330.00
335.00
330.00
810.00
330.00
810.00
330.00
330.00
310.00
330.00
810.00
10.00
10.00

CCCECCCCC;CCC‘:CCCCCCCCCCCCCCC!CCCCCCCCCC:CC:CCCI:CCE

Conc
Qual Flag
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12/16/93 Table B-1. Sediment Sample Results for Well 199-K-34.

interval: Analysis Conc
Top Bot Group Constituent Result Units Error Quat Flag

68 VDA Vinyl chloride 10.00  UG/KG u

- -- 58 VoA Chloroethane 10.00 UG/KG U

68 VOA Methylenechloride 10.00 UG/XG u

68 VOA Acetone 19.00 UG/KG u

68 VOA Carbon disulfide 10.00 UG/KG u

63 VOA 1,1-Dichloroethene 10.00 UG/KG U

48 VoA 1,1-Dichloreethane 10.00 UG/XG U

68 VOA 1,2-Dichloroethene 10.00 UG/KG u

68 VOA Chloroform 10.00 UG/KG u

68 VOA 1,2-Dichloroethane 10.00 UG/KG U

68 VOA 2-Butancne 10.00 UG/KG u

&8  VOA 1,1, 1-Trichlorcethane 10,00 UG/KG u

48 VOA Carbon tetrachloride 10.00 UG/KG u

68 VDA Bromodichloromethane 10.00 UG/KG uv

68 VOA 1,2-Dichioropropane 10.00 UG/KG u

68 VDA cis-1,3-bichloropropene 10.00 UG/XG u

68 VOA Trichloroethene 10.00 UG/KG u

68 VOA Dibromochioromnethane 10.00 UG/KG U

68 VOA 1,1,2-Trichlorcethane 10.00 UG/KG u

68  VOA Benzene . 10.00 UG/KG u

68  VOA trans-1,3-Dichloropropene 10.00 UG/XG u

68 VOA Bromoform 10.00 UG/KG u

48 VOA 4-Methyl-2-pentancne 10.00  UG/KG u

68  VOA 2-Kexanone 10,00 UG/XG U

68  VOA Tetrachlorcethene 10.00 UG/KG u

68 VOA 1,1,2,2-Tetrachloroethane 10.00 UG/KG u

68 VOA Toluene 10.00 UG/KG u

68 VOA Chiorobenzene 10.00 UG/XG U

68  VOA Ethylbenzene 10.00 UG/KG u

68 VOA Styrene 10.00 UG/KG u

68 VOA Xylenes (total} 10.00 UG/KG i

68  SVOA 4-Nitrophenol 810.00 UG/XG U

68 SVOA Dibenzofuran 330,00 UG/KG u

68 SVOA 2,4-Dinitrotoluene 330.00 UG/KG ]

68 SVDA 2,6-Dinitrotaluene 330.00 UG/KG u

B - 68  SVOA - diethyiphthalate 330.00 UG/XG 4]

68  SVOA 4-Chlorophenylphenyl ether 330.00 UG/XG u

S — -G8 _SVDA Fluorense o 330,00 UG/KG U

68  SVOA 4-Nitroaniline 810.00 UG/KG u

68  SVOA 4,6-Dinitro-o-cresol 810.00 UG/KG U

68  SVOA K-Nitrosodiphenylamine 330.00 UG/KG u

68  SVOA 4-Bromophenytphenyl ether 330.00 UG/KG u

68 SVOA Hexachlorcbenzene 330.00 UG/KG u

68 SVOA Pentachlorophenol ~77 B10.00° TUG/XG u

68  SVOA Phenanthrene 330.00 UG/XG U

68 SVOA Anthracens 330.00 UG/KG u

- 58 SVCA 9H-carbazoie 330.00 UG/KG u
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WHC-SD-EN-AP-153, Rev. 1

12716793 Table B-1. Sediment Sample Results for Well 199-K-34.
(HEIS Data)

Interval: Analysis Cone
S Tep  Bot  Group  Constituent Result tUnits Error Qual Flag
68 SVOA Di-n-butylphthalate 330.00 UG/XG u
68 SVOA Fluoranthene 330,00 UG/KG u
48  SVDA Pyrene 330.00 UG/KG u
68 SVDA Butylbenzylphthalate 39.00 UG/KG J
68  SVOA 3,37-pichlerobenzidine 330.00 UG/KG u
—————— -—---  £3 svoA Banzola)anthracens 330.00 UG/KG )]
68 SVOA Bis(2-ethylhexyt) phthalate 330.00 UG/KG u
68  SVCA Chrysene 330.00 UG/KG u
68  SVOA Di-n-octylphthalate 330.00 UG/KG v
68  SVOA Benzo(b)fluoranthene 330.00 UG/KG v
68  SVOA Benzo(k)fluoranthene 330.00 UG/KG u
68  SVODA Benzo(a)pyrene 330.00 UG/KG u
68 SVOA Indeno(1,2,3-cd)pyrene 130.00 UG/KG u
68  SVOA Dibenzla, h]anthracene 330.00 UG/XG u
48 SVOA Benzo(ghi)perylene 330.00 UG/KG u
&7 68  INORG Aluminum 5630.00 MG/KG
&7 68 INORG Ant imony 3.20 MG/KG N uJ
&7 68  INORG Arsenic 1.30 MG/XG 8
__A7 ___68 INORG. .. . Barium 66.40 MG/XG
- —— - &7 AR INORE feryllium .22  MG/KG B
67 68  INORG Cadmium 2.00  MG/KG
67 68 INORG Calcium 2930.00 MG/KG
67 68 INORG Chromium 8.10 MG/KG
67 68  INORG Cobalt 5.20 MG/XG B
67 68  INORG Copper 15.40 MG/KG
&7 68  INORG 1ron 11900.00 MG/KG
67 68  INORG Lead 2.70 MG/KG U
&7 68 INORG Magnesiun 3390.00 MG/XG
&7 68  INORG Manganese 300.00 MG/XG
67 &8 INORG Mercury 09 MG/XG ]
67 68 INORG Nickel 8.60 MG/KG
- &7 68 INORG - —Potassium S 80,00 MG/ES
67 68 INORG Selenium 3.00 MG/KG W uJ
67 48  INORG Silver 1.30 MG/KG B
67 68  INORG Sodium 311.00 MG/KG
- - &7 68 INORG-- Thallium A7 MG/KG
&7 68  INORG Vanadium 21.50 MG/KG
&7 68 INORG Zinc 36.50 MG/KG
67 68 INORG Cvanide 49 MG/XG U
&7 68 RAD Uranium-233/234 .39  PCI/G .15
&7 68  ANIONS Nitrite Nitrate 2.49 mg/Ky
i 79 RAD Gross alpha .02 pCisg 2.50
7 79  RAD Gross beta 10.00 pCisg 4.10
77 79 RAD Uranium-235 0.00 pCi/sg 04
77 79 RAD Uranium-238 .45  pCi/g .16
CTT 7Y RAD Flutonium-238 -.01 PCl/G 02 U
77 79  RAD Plutonium-239/40 0.00 pCisg 01 v
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12/16/93 Table B-1. Sediment Sample Results for Well 199-K-34.
(HEIS Data)

Interval: Analysis Conc
Top Bot Group Constituent Result Units Error Qual Flag
7 79 RAD Americium-241 .00 pCi/y 02 U
77 79 RAD Carbon-14 5.50 pCi/g 12.00 v
[ 79 RAD Strontium-90 .21  pCi/fg 93U
77 79 RAD Potassium-40 12.00 pCi/g .93
7T 7% RAb iron=59 .28 pCi/g U
s 77 79 RAD chromium-51 1.20 pCi/g u
77 79 RAD Cobalt-60 ) .04 ptifg u
77 79 RAD Zinc-65 .13 pCi/g u
w 79 RAD “Ruthenium-106 N 32 plifg u
77 19 RAD Cesium- 134 .05 pcisg u
7 79 RAD Cesium-137 .04 pCi/g u
77 79 RAD Europium-152 .10 pCi/g u
7 79 RAD Europium-154 06 pCi/a u
77 79 RAD Radium-226 .45 pti/g .08
77 79 RAD Thor jum-228 .73 pCi/g .06
I 79 RAD Thor fum-232 75  pCi/g .16
7 79 RAD Gross alpha 6.80 pCi/g 5.70 R
7 79 RAD Gross beta o - 14000 plise - 4.50 4
7 79  RAD Uranium-235 .08 pCi/g A7 R
i 79 RAD Uranium-238 28 pCi/g .29 R
B T 7T 79 RAD Plutonium=-238 .00 pCi/g 02 u
7 79 RAD Plutonium-239/40 .00 pCi/g 01 U
w 79  RAD Americiun-24i =061 —pli7fe SRHT A IR
77 79 RAD strontium-90 -.53 pLi/y .89 U
77 79 RAD Carbon- 14 -8.60 pCi/g 14.00 U
77 79 RAD Potassium-40 12.00 pCi/g .89
7 79 RAD Iron-59 .27 pci/g u
7 79 RAD Chromium-51 1.10 pCi/g U
77 79 RAD Cobalt-60 D4 pCi/g u
7 79 RAD Zinc-65 .12 pti/g U
7 79 RAD Ruthenium-106 .37 pci/g V]
7 79 RAD Cesium-134 .05 pCi/y u
[£4 79 RAD Cesium-137 05 pli/jy U
7 79 RAD Europium-152 .08 pCi/g u
7 79 RAD Europium-154 05 pCizg u
77 79 RAD Radium-226 .50 pCi/g .08
77 79 RAD Thorium-228 .7 pCi/g .05
w 79 RAD Thorium-232 .78 PCI/G .20
77 79  ANIONS Sulfate 32.00 mg/kg
I 79  ANIONS Fluoride 2.70 mg/kg
7 79  ANIONS Fluoride 3.10 mg/kg
i 7%  ANIONS sulfate 33.00 mg/kg
79 PEST/PCB  Alpha-BHC 1.90 UG/KG uJ
-—--—-79 PEST/PCB Beta-BHC e e 1.90 UG/KG u
79 PEST/PCB  Delta-BHC 1.90  UG/KG uJ
79 PEST/PCB  Gamma-BHC (Lindane) 1.90  UG/KG uJ
79 PEST/PCB  Heptachlor 1.90 UG/KG u

B-10



WHC-SD-EN-AP-153, Rev. 1

12/16/93 Table B-1. Sediment Sample Results for Well 199-K-34.
(HEIS Data)

Interval: Analysis Conc
Top Bot Group * Constituent Result Units Error Qual Flag

79 PEST/PCB  Aldrin 1.90 UG/KG ud
79 PEST/PCB  Heptachlor epoxide 1.90 UG/KG U
79 PEST/PCE Endosulfan I 1.90 UG/KG u

79 PEST/PCB  Dieldrin 3.70 UG/KG Ud

- 70 PESY/PCE  4,47-DDE 3.70  UG/KG uw
79 PEST/PCB  Endrin 3.70  UG/KG u
79 PEST/PCB  Endosulfan II 3.70  UG/KG u

79 PEST/PCB  4,4°-DDD 3.70 UG/KG ul
79 PEST/PCB  Endosulfan sulfate 3.70 UG/KG U
7 PEST/PCB 4,47-DDT 3.70  UG/KG u
79 PEST/PCB  Methoxychlor 19.00 UG/KG U

79 PEST/PCB  Endrin ketone 3.70  UG/XG uJ
79 PEST/PCB Endrin aldehyde 3.70 UG/KG u
79 PEST/PCE  alpha-Chlordane 1.90 UG/KG U
- 79 PEST/PCE - gamma-Chiordane - - 1.90  UG/xG u
79 PEST/PCB  Toxaphene 190.00 UG/KG u
79 PEST/PCB  Arcclor-1016 37.00 UG/KG U
.79 __PEST/PCB_ . Aroclor-1221 76.00 UG/XG u
79 PEST/PCE  Aroclor-1232 37.00  UG/KG U
79 PEST/PCE  Aroclor-1242 37.00 UG/KG u
79 PEST/PCB  Aroclor-1248 37.00 UG/KG ]
79 PEST/PCB  Aroclor-1254 37.00 UG/XG u
_ 79 PEST/PCB  Aroclor-1260 37.00 UG/KG u
" ST T NOA thloromethane-- - .00 us/s u
79 VOA Bromomethane 11.00  UG/XKG u
- 79 voa_- __ ¥invl chioride 11.00 UG/KG u
79  VOA Chloroethane 11.00 UG/KG U
79  VOA Methylenechloride 11.00 UG/XG u
79 VOA Acetone 44,00 UG/KG u

79 PEST/PCB  Alpha-BHC 2.00 UG/KG Ud
79 VOA carbon disulfide 11.00 UG/KG U
79 PEST/PCB  Beta-BHC 2.00 UG/XG u
79 VOA 1,1-Dichloroethene 11.00  UG/KG u

79 PEST/PCB  Delta-BHC 2.00 UG/KG w
79  VOA 1,1-Dichloroethane 11.00 UG/KG U

79 PEST/PCB  Gamma-BHC (Lindane) 2.00 UG/KG uJ
79  VOA 1,2-Dichloroethene 11.00  UG/KG U
- T © 79 PEST/PCE  Heptachior Cot T 2.86 UG/KG U
79 VOA Chloroform 11.00 UG/XG u

79 PEST/PCB  Aldrin 2.00 UG/XKG uJ
79- - VOA 1,2-Dichloroethane 11.00 UG/KG u
79 PEST/PCE  Heptachlor epoxide 2.00 UG/KG 3]
79 VOA 2-Butanone 11.00 UG/XG U
79 PEST/PCB  Endosulfan ! 2.00 UG/KG ]
79 VOA 1,1,1-Trichloroethane 11.00  UG/KG U

79 PEST/PC Dieldrin 3.90 UG/XG TN}
- . 79 VoA Carbon tetrachioride Sttt T HLLO0 UGARG U
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12/16/93 Table B-1. Sediment Sample Results for Well 199-K-34,
(HEIS Data)

Interval: Analysis Conc
Top’ 8ot Group Constituent Result Units Error Qual Fleg
79 PEST/PCB  4,47-DDE 3.90 UG/KG uJ
79  PEST/PCB  Endrin- 3.90 UG/XG 4
79 VOA Bromodichloromethane 11.00 UG/KG U
79 VOA 1,2-Dichloropropane 11.00 UG/KG U
79 PEST/PCE  Endosulfan [} 3.90 UG/XG U
79 VoA cis-1,3-Dichloropropene 11.00 UG/KG U
79 PEST/PCB  4,4’-DDD 3.90 UG/KG uJ
————— --79- VoA Trichlorosthene 11.00 UG/XG v
79 PEST/PCB Endosulfan sulfate 3.90 UG/KG u
£ 79 VOA Dibromochloromethane 11.00 UG/KG u
o 79 PEST/PCB  4,4/-DOT 3.90  UG/KG u
Pl 79 VOA 1,1,2-Trichloroethane 11.00  UG/XG U
kj;: 79  VOA Benzene 11.00  UG/KG u
E . 79 PEST/PCB  Methoxychler 20.00  UG/KG u
e 79 PEST/PCB  Endrin ketone 3.90  UG/KG s
: 79 voa trans-1,3-Dichloropropene 11.00  UG/KG u
79 VOA Bromoform 11.00 UG/KG u
79 PEST/PCE Endrin aldehyde 3.90 UG/KG U
79  VOA 4-Methyl-2-pentanone 11.00  UG/KG u
79 PEST/PCB  alpha-Chlordane 2.00 UG/KG u
79 PEST/PCB  gamma-Chlordane 2.00 UG/XG ]
79  VOA 2-Hexanone 11.00 UG/XG u
79 VOA Tetrachloroethene 11.00  UG/KG 1]
N — e 79 PEST/PCR  Toxaphens ; 200.00  UG/KG u
79 VOA 1,1,2,2-Tetrachloroethans 11.00 UG/XG \
79 PEST/PCE  Aroclor-1016 39.00 UG/KG U
79 VOA Totuene 11.00 UG/KG u
79 PEST/PCB  Aroclor-1221 79.00  UG/XG u
79  VOA Chlorobenzene 11.00  UG/XG U
79 PEST/PCB  Aroclor-1232 39.00 UG/KG U
79 VOA Ethylbenzene 11.00  UG/KG u
79  VOA Styrene 11,00 UG/KG u
79 PEST/PCB  Aroclor-1242 29.00 UG/XG u
79 VOA Xylenes (total} 11.00 UG/KG u
79 PEST/PCE  Arocler-1248 39.00 UG/KG u
79 PEST/PCB  Aroclor-1254 39.00 UG/XG u
79 PEST/PCB  Aroclor-1260 39.00 UG/KG U
79 SVOA Phenol 360.00 UG/KG u
_ 79 SVOA Bis(2-chloroethyl) ether 360.00 UG/KG U
7? SVOA 2-Chlorophenol 350.00 UG/KG u
79 SVOA 1,3-Dichlorobenzene 360.00 UG/KG U
79 SVOoA 1,4-Dichlorobenzene 360.00  UG/KG u
T 79 SVOA i,2-Dichiorobenzene 360.00 UG/XG u
- 79 svos 2-Mathylchans! 360.00 UG/XG U
79  SVOA Bis(2-Chloroisopropyl) ether 360.00 UG/KG u
79 SVOA 4-Methylphenol 360.00 UG/KG U
79 SVOA N-Nitrosc-di-n-dipropylamine 360.00 UG/KG u
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Table B-1. Sediment Sample Results for Well 199-K-34.

Constituent

Hexachlioroethane
Nitrobenzene

Isophorone

2-Nitrophenol
2,4-0imethylphenol
Bis(2-Chloroethoxy)methane
2,4-Dichlorophencl
1,2,4-Trichlorobenzene

“Haphthalene

4=Chloroaniline
chioromethane
Bromomethane

__Hexachiorobutadiene

Vinyl chloride
Chloroethane
&-Chloro-3-methylphenol
Methylenechloride
2-Methylnaphthalene
Acetone
Hexachlorocyclopentadiene
Carbon disutfide
2,4,6-Trichlorophenol
1,1-Dichloroethene
2,4,5-Trichlorophenol
1,1-Dichloroethane
2-Chloronaphthalene
2-Nitroaniline
t,2-Dichloroethene
Dimethyl phthalate
Chloroform
Acenaphthylene
1,2-Dichlorcethane
3-Nitroaniline
Z-Butanone
Acenaphthene
1,1,1-Trichloroethane
2,4-Dinitrophenol
Carbon tetrachioride

- Bromodichicromethans

1,2-Dichloropropane
cis-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane

_1__1__2_,,'Pn-'n|-|nr-n—0hﬁn I
FaLr B (il AW W L

Benzene
trans-1,3-Dichioropropene
Bromoform

Result

360.00
360.00
360.00
350.00
360.00
12.00
12.00
360.00
12.00

12.00
360.00
12.00
360.00
41.00
360.00
12.00
360.00

12.00

830.00
12.00
360.00
880.00
12.00
360.00
12.00
360.00
12.00
880.00
12.00
360.00
12.00

12.00

o 12 00

12.00
12.00
12.00

B-13

Units
UG/KG
UG/XG
UG/KG
UG/KG
UG/XG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/XG
UG/KG
UG/KG
UG/KG
UG/XG
UG/KG
UG/KG
UG/XG
UG/KG
UG/KG
UG/KG
UG/KG
UG/XG
UG/KG
UG/KG
UG/XG
UG/XG
UG/KG
UG/KG
UG/XG
UG/KG
UG/KG
UG/KG
UG/KG
UG/XG
UG/KG
UG/KG

UG/KG
UG/KG
UG/KG
UG/KG
UG/XG
UE/XG
UG/KG
UG/KG

UG/KG

Conc
Qual Flag

CCC(:CCCC(:CCCECCCCCCCCCCCC:CCL‘.CCCCCCCCCCCCCCCCCC



WHC-SD-EN-AP-153, Rev. 1

12716793 Table 8-1. Sediment Sample Results for Well 199-K-34.
(HE1S Data)

Interval: Analysis Conc
Top Bot Group Constituent Result Units Error Quat Flag
79 VOA 4-Methyl-2-pentanone 12,00 UG/KG u
7% VOA 2-Hexanone 12,00 UG/KG u
79 VOA Tetrachloroethene 12.00 UG/KG U
79 VDA 1,1,2,2-Tetrachloroethane 12.00  UG/KG U
79 VOA Toluene 12.00 UG/XG u
79  VOA Chlorcbenzene o 12.00 UG/KG u
79 VOA Ethylbenzene 12.00 UG/KG u
79 VOA Styrene 12.00 UG/KG v
79 VOA Xylenes (total) 12.00 UG/KG u
79  SVOA 4-Nitrophenol 880.00 UG/KG u
79 SVOA Dibenzofuran 360.00 UG/XG y
79 SVOA 2,4-Dinitrotoluens 340.00 UG/XG u
79 SVOA 2,6-Dinitrotoluene 350.00 UG/KG u
79 SVOA Diethylphthalate 360.00 UG/KG u
79  SVOA 4-Chlorophenylphenyl ether 360.00 UG/KG u
79 SVOA Fluorene 360.00 UG/KG u
79  SVOA 4=Nitroaniline B880.00 UG/KG u
79 SVOA 4,6-Dinitro-o-cresol 880.00 UG/XG U
79 SVOA N-Nitrosodiphenylamine 360,00 UG/XKG 1]
79 SVODA 4-Bromophenylphenyl ether 360.00 UG/KG u
79  SVOA Hexachlorobenzene 360.00 UG/KG u
79 SVOA Pentachlorophenol 880.00 UG/KG u
79  SVOA Phenanthrene 360.00 UG/KG u
79 SVOA Anthracene 3460.00 UG/KG ]
72 SVOA 9H-carbazole 360.00 UG/KG U

T 7% SVOA bi-n-butylphthalate 340.00 UG/KG u
79 SVOA Fluoranthene 360.00 UG/KG u
79 SVOA Pyrene 360.00 UG/KG U
79 SVOA Butylbenzylphthalate 360.00 UG/KG u
79  SVOA 3,3’-Dichlorobenzidine 360.00 UG/KG u
79 SVOA Benzo(a)anthracene 360.00 UG/XG u
79 SVOA Bis(2-ethylhexyl) phthalate 62.00 UG/XG J
79 SVODA Chrysene 360.00 UG/KG U
79 SVOA Di-n-octylphthatate 260.00 UG/KG u
79 SVOA Benzo(b)fluoranthene 360.00 UG/KG U
79  SVOA Benzo(k)fluoranthene 360.00 UG/KG U
79 SVOA Benzo(a)pyrene 360.00 UG/KG u
79  SVDA Indeno(1,2,3-cd}pyrene 360.00 UG/KG u
79 SVOA Dibenz {a, h)anthracene 360,00 UG/XG U
79 SVOA Benzo(ghi)perylene 360.00 UG/KG u
79 SYoA _ Phenol B 390.00 UG/KG u
79  SYOA gis(2-chloroethyl) ether 390.00 UG/KG v
79 SVOA 2-Chlorophenot I90.00 UG/KG u
79  SVOA 1,3-Dichlorobenzene 390.00 UG/KG u
79 SVOA 1,4-Dichlorobenzene 3%0.00 UG/KG u
79  SVOA 1,2-Dichlorobenzene 390.00 UG/XG u
79  SVOA 2-Methyliphenol 390.00 UG/XG U
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WHC-SD-EN-AP-153, Rev. 1

12716793 Table B-1. Sediment Sample Results for Well 199-K-34.
(HE1S Data)
Interval: Analysis Conc
Top Bot Group Constituent Result Units Error Qual Flag
79 SVOA Bis(2-Chloroisopropyl) ether 390.00 UG/KG u
79 SVCA 4-Methyiphenol 390.00 UG/XG u
79  SVOA N-Nitroso-di-n-dipropylamine 390.00 UG/KG U
79 SVOA Hexachloreoethane 390.00 UG/KG u
79  SVOA Nitrobenzene 390.00 UG/KG u
79  SVOA Isophorone 390.00 UG/XG u
79 SVOA 2-Nitrophenol 390.00 UG/KG u
7™ SVOA 2;4-Dimethylphenol 390.00 UG/KG u
- _. 79 _SVDA _ Bis(2-Chloroethoxy)methane 390.00 UG/KG u
e U U — R e 2,4-Dichlorophenci 300.00 UG/XG u
i J— 79 SVOA___ 1,2,4-Trichtorcbenzens 390.00  UG/KG u
- 79 SvoA Naphthalene 390,00  UG/KG u
79  SVOA 4-Chlorocaniline . 390.00 UG/KG u
- ---7% SYOA—-— ---- Hexachlorobutadiene ceee 390,00 UG/KG - u
79  SVOA " &-Chioro-3-methyiphemol - 390.00 UG/XG U
79 SVDA 2-Methylnaphthalene 390.00 UG/KG u
79  SVOA Hexachlorocyclopentadiene 390.00 UG/KG u
79 SVOA 2,4,6-Trichlorophenol 390.00 UG/KG u
79  SVOA 2,4,5-Trichlorophenct 950,00 UG/KG u
79  SVOA 2-Chtoronaphthalene 300.00 UG/XG u
79  SVOA 2-Nitroaniline 950.00 UG/XG u
79 SVOA Dimethyt phthalate 390.00 UG/KG v
79  SVOA Acenaphthylene 390.00 UG/KG u
79  SVOA 3-Nitroaniline 950.00 UG/KG u
79  SVOA Acenaphthene 390.00 UG/KG u
79  SVOA 2,4-Dinitrophenol 950.00 UG/KG u
79  SVOA 4-Nitrophenol 950.00 UG/XG u
79  SVOA Dibenzofuran 390.00 UG/KG u
79 SVOA 2.4-Dinitrotoluene 380.00 UG/KG u
79 SVOA 2.,6-Dinitroteluene 390.00 UG/XG 1]
79 SVOA Diethylphthalate 390.00 UG/KG u
79 SVOA 4-Chlorophenylphenyl ether 390.00 UG/KG U
7%  SVOA Fiuorene 390.00 WUG/KG )
7% SVOA 4-Nitroaniline 950.00 UG/KG u
79  SVOA 4,6-Dinitro-o-cresol 950.00 UG/XG )
79  SVOA N-Nitrosodiphenylamine 390.00 UG/KG u
79 SVOA 4-Bromopheny|phenyl ether 390.00 UG/KG u
79  SVOA Hexachlorobenzene 390.00 UG/KG u
79 SVOA Pentachlorophenol 950,00 LG/XG u
79 SVDA Phenanthrene 390.00 UG/XG u
79  SVOA Anthrecene 390.00 UG/KG u
79 SVOA 9H-carbazole 390.00 UG/KG U
79 SVOA Di-n-buty!phthalate 390.00 UG/KG u
79 SVODA Fluoranthene 390.00 UG/XKG v
79 SVOA Pyrene 390.00 UG/KG U
79 SVOA Butylbenzylphthalate 390.00 UG/KG u
79  SVOA 3,3'-Dichlorobenzidine 390.00 UG/KG u
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12/16/93 Table B-1. Sediment Sampie Results for Well 199-K-34.
{HEIS Data)

Intervals  Analysis Cone
Top Bot Group Constituent Result Units Error Qual Flag
79  SVOA Benzo(a}anthracene 390.00 UG/KG U
79  SVCA gis(2-ethylhexyl) phthalate 390.00 UG/KG U
79  SVOA Chrysene 390.00 UG/KG U
- - 7% SVOA Bi-n-sctylphthalate 390.00 UG/KG ]
e e e o 70 _suna _ Henzofhiflucranthens 390.00 UG/KG u
79 SVOA 8enzo(k)fluoranthene 390.00 UG/XG u
79 SVOA Benzo{a)pyrene 390.00 UG/KG u
79  SVOA frdeno(1,2,3-cd)pyrene ~ 390000 UG/KG U
79  SVOA Dibenz[a, h]anthracene 390.00 UG/XG u
79  SVOA Benzo(ghi )peryiene 3900.00 UG/XG u
77 79 INORG Atumimm 4950.00 MG/KG
Id4 79 INORG Antimony 3.40 MG/KG N uJ
7T 7% IKGRE- - Arsenic - - - 1.50 MG/KG ¥ J
7 79 INORG Barium 42.20 MG/KG
77 79 INORG Beryllium .26 MG/KG B
£ 79  INORG Cadmium .29  MG/KG
77 79  INORG Calcium 6730.00 MG/KG
I 79 CINORG - - Chromium 10,80 Moy
i 79 INORG Cobalt 6.10  MG/KG B
77 79  INORG Copper 19.40 MG/KG
77 79  INORG Iron 11200.00 MG/KG
77 79 INORG Lead 3.10 MG/KG u
77 79 INORG Magnesium 3820.00 MG/KG
7 79  INORG Manganese 215.00 MG/KG
T 77- - 79-INoas Marcury - A0 MG/KG u
-9 luoRG-- - Nickel .= 12.40_ MG/KG
7 79  INORG Potassium 774.00 MG/KG B
77 79 INORG Selenium 3.20 MG/XG W ud
7 79  INORG Silver 1.20 MG/XKG :]
7T 79 INORG Sodium 142.00 MG/KG B
77 79 TINORG Thallium ™~ -i8  MG/KG
w 79 INORG Vanadium 21.60 MG/XG
77 7@ INORG Zine 30.00 MG/KG
77 79  INORG Cyanide o TTT T 56 WGARG ¥
7 79  INCRG Aluminum 4480.00 MG/KG
77 79  INORG Antimony 4.30  MG/XKG N X
7w 79  INORG Arsenic 1.40 MG/KG ]
7 79 INORG Rarium 46,50 MG/KG
- - 77~ T3 TINORG Beryiiium T 30 RGAKE 8
77 79 INORG Cadmium .30 MG/KG u
7 79  INORG Calcium 5980.00 MG/KG
77 79 INORG Chromium 13.00 MG/KG
7 7% INORG Cobalt 5.80 MG/KG B
77 79  INORG Copper 12.40 MG/KG
T 7 7% INORG -~ Tron — - 12300.00  MG/XG
- — 77 79 INORG Lead R 3.70  MG/KG u
_ i 79  INORG Magnesium 3140.00 MG/KG
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12/16/93 Teble B-1, Sediment Sample Results for Well 199-K-34.
(HEIS Data)

Interval: Analysis Conc
Top Bot Group Constituent Result Units Error Qual Flag
w7 79 INORG Manganese 203.00 MG/KG
77 79 - -INORG--- Mercury - 09 MG/KG u
77 79  INORG Nickel 10.40 MG/KG
77 79  INORG Potassium 687.00 MG/XG B
14 79  INORG Selenium 3,40 MG/KG W w
w 79  INORG Sitver 1.40 MG/KG B
T 79  INORG Sodium 172.00 MG/KG B
77 79 INORG Thallium .20 MG/KG U
77 79  INORG vanadium 23.40 MG/KG
7 79 INCRG Zinc 28.50  MG/XG
77 79 INORG Cyanide .53 MG/KG U
. 7 79 RAD Uranium-233/234 .59 PCI/G .19
e 77 79 RAD - Uranium-233/234 .42 PCI/G .43 R
77 79 CANIONS — "Nitrite Nitrate 2.56 mg/iig u
=y 77 79 ANIONS  Nitrite Nitrate . 2.3 mg/Kg u
s Note: "Interval® refers to the depth from the ground surface to the top and bottom of the sampled
i, interval, measured in feet.
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